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who has made fans and 


UNTER, 
ventilators exclusively during 55 
years, is now operating under War 


Production Board restrictions. e No 






more fans will be made except for the Army, Navy and Maritime Commission. ¢ 
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HUNTER unfilled orders now on hand represent contracts with Government ih 


Agencies. e Certain sizes of belted exhaust types can be made available for 
~@ Government hospitals and other war industries, subject to limited material 


inventories now on hand. 


HUNTER FAN & VENTILATING COMPANY, INC. 


Sales Offices : 
ATLANTA 
CHICAGO 


a DALLAS 
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HOUSTON 
ff LOS ANGELES 
= PHILADELPHIA 
;. 


General Sales Offices: Memphis, Sterick Bldg. 


Factory: FULTON, N. Y. 


Eastern Sales Office: New York, 92 Warren Street 
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Commerciai Ventilators 


Western Sales Office: St. Louis, 1706 Olive Street 


Sales Offiecs: 
BOSTON 
CLEVELAND 
DETROIT 
KANSAS CITY 
NEW ORLEANS 
PITTSBURGH 





















@ When properly “aged” or seasoned, 
fluorescent lamps remain more constant 
than daylight throughout their entire 
life. This is important in lamps that 
illuminate precision work in war plants. 


At Sylvania there is a special “age be- 
fore duty” machine that lights and re- 
lights fluorescent lamps for carefully 
regulated time intervals. This mellow- 
ing process prepares all the elements 
that make up a lamp for a life of uni- 





lamp life. 
LIGHT (lumen output) 
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SYLVANIA 
FLUORESCENT 
DOLLAR 
BUYS: 








SELL SYLVANIA AND GIVE YOUR CUSTOMERS 
FAR MORE LIGHT AND LIFE FOR THEIR MONEY 


Compared with 1939, a dollar invested today in 
Sylvania Fluorescent Lamps buys more than four times 
the lumen output and approximately five times the 


(Based on decreasing price and increasing efficiency and 
durability of Sylvania 40-Watt White Fluorescent Lamp) 


AGE BEFORE DUTY.. 


form light output. It is also a final 
precaution taken to weed out an occa- 
sional substandard lamp which may 
have filtered through dozens of pains- 
taking inspections. 


That is why a Sylvania Fluorescent 
Lamp can be counted on for consistent 
light output every minute of its life. 


“Aging” is one of many Sylvania meth- 
ods of safeguarding fluorescent quality. 
Lamp efficiency is perfected and main- 

















LIFE (lamp hours) 





















tained at its highest peak through 





continual research by Sylvania engineers § 





who have years of specialized expeti- 
ence with incandescent lamps, radio 
tubes, ultra-violet lamps and other 
electronic devices. 







Today Sylvania’s research is providing 
the best and most economical lighting 
known for war industry. When victory 
is won, the same independent research 
will bring the advantages of fluorescent 
lighting to postwar homes. 



















For more light output, longer life and 
uniform color, specify Sylvania Fluo- 
rescent Lamps in new installations and 
replacements. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


Formerly Hygrade Sylvania Corporation 










Salem, Mass. 












NN 'CANDESCENT LAMPS, FLUORESCENT 
LAMPS, FIXTURES AND ACCESSORIES, 
RADIO TUBES, CATHODE RAY TUBES, 
ELECTRONIC DEVICES 
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We’ve only been knocking at that door. . ..Mid- 
way ... Guadalcanal, Attu, Buna, Munda .’. . 
Tunisia, Pantelleria, Sicily... . 

Magnificent actions all... but only steps that 
have brought us to the threshold of Victory. 

Now it’s here. Invasion! 

But we've got to back these fighters with a 
fighting home front. 

The 3rd War Loan Drive is on. The quota is 
$15,000,000,000. 

The United States Government is asking you 


to invest in at least an extra $100 bond during 
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September. But the job doesn’t end there. We’ve 
got to get our family, friends and fellow em- 
ployees to invest in their share of these victory- 
producing bonds and back the attack that has 


brought us this far. 
Remember, this is what we’ve been waiting for. 


This is invasion! 


back the attack with war bonds! 
HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE CO., WILKES-BARRE, PA. 
Insulated wires & cables for the electrical industry 
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LO 
OK WHAT’S HAPPENED TO 


EFFICIENT NEW REFLECTORS 
RELEASE TONS OF STEEL FOR 
OTHER WAR PRODUCTION 


ot work by the lighting 
industry "OW has developed non- 


metallic reflectors rescent lamp 





fixtures- They are 

weight and built to stan 

hard usage in industry- 

No more steel reflectors may be manu 

factured excePt for dust-tight and 
‘ yapor-proof units. Realizing the need 

to conserve metal, lighting engineers 

have been working for almost a year 


to find alternate reflector materials. 








They have succeeded. General Elec- 


tric 1s proud to have been able to con 





tribute to the research that has made 
these efficient new reflectors possible. 
of course, many ex- 


metallic reflec- 





tors on the fixtures YOU 

uniformly satisfactory service -** 

they will be strong and durable - -- 
dvisable to buy tested 
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ESTRICTIONS which WPB has established on 

‘the use of metals in fluorescent fixtures have 
been a challenge to the lighting industry. A challenge 
which the industry was more than ready to meet, but 
which presented almost insurmountable difficulties— 
coming as it did along with an acute shortage of 
lighting equipment for important war plants. 
Long before the first WPB order, General Electric 
engineers had been working with fixture manufac- 
turers to develop new fixtures using a minimum of 
critical materials. Last January, G-E announced that 


0} FLUORESCENT LIGHTING... 


several types of non-metallic reflectors had been 
developed. Today, thanks to the ingenuity of the 
fixture manufacturers, a large selection of certified 
fluorescent fixtures, complying with WPB require- 
ments and meeting the lighting industry’s rigid speci- 
fications, are now available on priorities for war 
plants that need them. 

General Electric is proud of its share in this achieve- 
ment—and G-E research will continue to work with 
fixture manufacturers toward making better and bet- 
ter lighting fixtures—for the duration and afterwards. 


Now... CERTIFIED FIXTURES ARE AVAILABLE 
FROM MANY MANUFACTURERS 


LIGHT—STURDY CONSTRUCTION... FOR CONTINU- 
OUS ROW OR INDIVIDUAL MOUNTING ...2 OR 3- 
LAMP TYPES IN 40-WATT SIZE—2-LAMP 100-WATT SIZE 


Here are a few of the many different types of certified 
fluorescent fixtures available from the 50 Fleur-O- 
Lier and RLM Manufacturers through their whole- 


wc * 


salers. All comply with WPB conservation orders and 
are made by manufacturers of ETL certified equip- 
ment. (Names of these manufacturers on request.) 


General Electric does not make lighting fixtures but 
is glad to recommend certified fluorescent fixtures. 


x» In process of certification when this advertisement goes to press. 


G-E MAZDA LAMPS 


GENERAL (4) ELECTRIC 
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EXCLUSIVE 
o CAPTIVE LATCH” 8, 7 


grip hanger 
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surface mounting 


slide- chain mounting 


humidity a 
5 frequen w 


imperviows tc 


Gives more light. 
Lighter and easier £0 handle. 








Check these points of Superiority 


Easier installation 
Speedier maintenance 


Cantilever construction 


Standard interchangeable parts 
Enclosed ballasts 


Single or continuous row hanging 


Simple design 


bhé tuldee 1 Wi hide against the field 


dividually or in continuous rows. It is fitted with knock- 
outs for any practical mounting. The optional number of 
lamps in the regular 40-watt size gives new flexibility 
in meeting varying foot-candle requirements. 


® Compare the design and construction of the Sylvania 
Fixture of the Future with any other fixture now avail- 
able, and it wins hands down. 


It is much more than a design to eliminate the metallic 
reflector and cut down top-housing weight to the three- 
pound requirement. Sylvania engineers attained a new 
standard of perfection, far ahead of its time. 


A revelation of simplicity, this new Sylvania fixture is 
available in both 100-watt and 40-watt lamp size. In 
either length, one standard fixture fills any and all indus- 
trial lighting assignments. 


Unparalleled in adaptability, it may be installed in- 


The streamlined top-housing, constructed like a cantilever 
bridge, encloses the ballast — protects it from dust — pro- 
vides cooler performance. The starter sockets are honestly 
accessible — inset from the side to avoid dust, dirt and 
moisture. Pull-chain switch is optional. 


The Sylvania Fixture of the Future carries Underwriters’ 
Laboratories approval and our own standard guarantee. 
For specifications and prices, write Dept. ES-9, Sylvania, 
Ipswich, Mass. 


“Everything that’s Finest in Fluorescent” 

















WHEN OUNCES FEEL LIKE POUNDS 


*Reg. U.S. Pat. Office 


1230 SIXTH AVENUE 
ROCKEFELLER CENTER, NEW YORK 
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..ASSAULT TROOPS USE LAYTEX 


You know how it is. You slog along all day under full equip- 
ment. At first you don’t mind the weight very much. But as 
the hours crawl along, everything you’re toting gets heavier 
and heavier. The canteen you didn’t notice in the early 


stages now weighs as much as your rifle did then. And your 


rifle feels like a howitzer. Every ounce turns into a pound. 


That’s why... when you’re moving fast and the going is 


tough ... it’s smart to use Laytex Assault Wire. 
A full mile of Laytex Assault Wire weighs less than 30 pounds, 


Laytex Assault Wire has a breaking strength of 50 pounds 


per conductor and a talking distance of more than 5 miles. 


Laytex resists concussion and a wide range of tempera- 


ture changes. 


It is flexible and waterproof, strong and tough. 


Conductors are accurately centered and the weight of in- 
sulation and the diameter of the insulated conductor are 


kept at the minimum. 


All this adds up to the fact that one man, wearing a breast 
reel of Laytex Assault Wire can move swiftly and easily. 
One man can maintain sure communication with opera- 


tional headquarters. 


Listen to the Philharmonic Symphony program over the CBS network 
Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star 
E present an interlude of historical significance. 
| YORK 2 


EDTATES RUBBER COMPANY 
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“When it comes to 
warplant lighting... 


this label tells 
me what | want 
to know!” 


it saves a score of questions. It saves more 
scores of manhours and money in main- 
tenance: And it can save production 
headaches. Because this label on a fluo- 
rescent lighting fixture means it’s a 
FLEUR-O-LIER . . . TESTED—CERTI- 
FIED—GUARANTEED! 


35 leading fixture makers participate in the 
FLEUR-O-LIER program . ; « build their 
fixtures to rigid standards set up by 
Mazda lamp experts. Every single part 
of a FLEUR-O-LIER is tested to those 
standards, and Certified by impartial ex- 
perts—Electrical Testing Laboratories, 
Inc., of New York—at the beginning. 


Then checks are made at quarterly inter- 
vals by an E. T. L. inspector who visits 
the factory of each participant. 


Starters and ballasts have their own Cer- 
tification tests to make sure you get high 
power factor and reliable operation. The 
result? You don’t have to test either the 
whole or any part of a FLEUR-O-LIER 
again. The LABEL tells you it’s right. 


FLEUR-O-LIERS conform to all WPB con- 
servation orders. They’re available only 
with suitable priority rating. Whenever 
warplant fluorescent is indicated, be sure 
to specify fixtures bearing the FLEUR. 
O-LIER label. 








& 


Write NOW for new booklet containing 
complete FLEUR-O-LIER engineering 
specifications. You'll want them for ready 
reference when you specify lighting equip- 
ment. With them you'll get the FLEUR-O- 
LIER story and list of manufacturers. 
Address FLEUR-O-LIER MANUFAC- 
TURERS, 2122-8 Keith Building, 
Cleveland 15, Ohio. 











FLEUR-O-LIERS 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open 
fo any manufacturer who complies with FLEUR-O-LIER requirements 
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This & Lighting and Appliance Panelboard 
is safety type under 


@ 30 Amp., S. P. 
Tumbler Switch 


with 
Bakelite Handle 


@® Branch Circuit 
Wire Terminal 
Connector 


Four-inch Wiring 
Gutter 
all around 


@ “5 ustable 
Trim Fastening 
Device 


This shows the rugged yet 
simple design of the @A 30 
ampere Tumbler Switch 
used in @ LNTI1P 
Panelboards. 
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Each section is of Bakelite, molded in one piece. 
There are no removable covers to fall off or 
become loosened by tampering... All parts, 
including the switches, are applied from the rear 
... The switch frames, main contact members to 
bus, and the required rivets to secure other parts, 
are molded into the section...Screw connec- 
tions have been reduced to the minimum to assure 
uninterrupted service. The connection between 
the main bus bar and the branch circuit switches 
is accomplished by means of a new design clamp 
contact, which also contains the branch circuit 
switch contacts as an integral part. Direct copper- 
to-copper contact is thus secured without the use 
of screws or other accessories. 


Each section contains four € 30 ampere, single 
pole, heavy duty tumbler switches, with plug fuse 
connections... Branch Circuit tumbler switches 
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all operating conditions 


One-piece 
Brown 
Bakelite 
Section 


Circuit 
Numbering 
Tag 


@ 
Catch Lock 
on doors 
48 inches 
or less in 
heighth 


Main Lugs 
under blank 
section 


One-piece 
galvanized 
steel 
mounting 
back 


Four 
Mounting 
Slots 
instead of 
holes 


PACS 


wv 


A 


are rated 30 amperes, 250 volts DC, and are 
of the quick-make, quick-break type, with double- 
break contacts. 

@ Panelboards, for surface or flush mounting, 
are available with from 4 to 42 branches; with 
main lugs only, or with safety type main fuse dis- 
connect, or @ Shutlbrak safety type main switch. 
They are fully approved by Underwriters’ Lab- 
oratories, Inc. 


Write for Bulletin 67 
It contains complete descriptions, specifications, 
sizes, wiring diagrams, and prices... Frank 
Adam Electric Company, St. Louis, Mo. 
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ROBERT FULTON, BOAT BUILDER — On a fateful Friday in 1807, a skeptical crowd gathered at 
the foot of Cortlandt Strect, New York. They came to watch “Fulton’s Folly” attempt the 
“impossible” by traveling without sails from New York to Albany. Those who came to jeer stayed 
to cheer. “Crazy” Bob’s puffing, snorting Clermont wheezed away from the jetty and grunted 
upstream against the wind at the miraculous speed of four miles an hour, On that day, Robert 
Fulton, well-nigh penniless dreamer, revolutionized the water-borne transportation of the world. 


AMERICAN BLOWER 


American Blower products have contributed much towards the prog- 
ress of American industry — progress that today is making it possible 
for America’s vital industries to outproduce the world. In the great 
public utilities, the steel industry, in the manufacture of petroleum 
products, chemicals, in food processing, mining, smelting and refining, 
in hospitals, schools, public buildings and homes, American Blower 
air handling equipment has kept pace with progress. 

CONTRACTORS — DEALERS — We're working 100% 

for victory. But you can still buy American Blower 

products for vital war work, After victory we'll be ready 


with the most complete line of heating, ventilating and 
air handling equipment in history. 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
For excellence CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
in production Division of AMERICAN Radiator and Standard Sanitary Corporation 
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"See-ability’... 
helps put ships 
together in record 
time... 


YOUR 


DOLLARS 


America’s 1943 output of ocean- 
going freighters is set at 19,000,- 
000 tons... more than double 
1942 production. 

To attain this goal, scores of 
supporting industries must con- 
tinue to contribute their highest 
skills. 

For example, the lighting in- 
dustry! In pve A everywhere 
—in the drafting rooms, the mold 
lofts, machine shops, and on the 
ships themselves—‘‘See-ability” 
is helping men work more accu- 
rately po effectively. 

Yes, helping men build ships 
is one of the lighting industry’s 


FIGHTING... . 


die 


bi 


BUY 





most important jobs... one for 
which millions of brighter, long- 
lasting Westinghouse Mazda 
Lamps are ear-marked. 


You can help by 
conserving lamps 


Copper, tungsten, nickel, and 
other critical materials are used 
in making lamps. Make these 
supplies go farther by getting the 
most light from each lamp you 
use. For helpful suggestions, write 
for a booklet “‘See-ability for Ia- 
door E Westinghouse Elec- 
tric ph He hae 0 Company, 
Lamp Division, Bloomfield, N. J. 


WAR BONDS 
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Westinghouse 
MAZDA LAMPS 


FOR BETTER ‘‘SEE-ABILITY ‘’ 
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OVER 50 
UTILITIES 
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using PM plan to 
help power customers 
avoid Electrical 
Breakdowns 















Introduced a short time ago, Anaconda’s Preventive Maintenance “ 
Plan is being widely used by utilities to help customers keep elec- . 
trical systems operating efficiently—despite shortages in essential 
wiring equipment. 

Already some 50 utilities are actively engaged in this program. 
With it, they are helping their industrial power customers maintain 
continuous wartime production by preventing electrical breakdowns. 
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close customer contact despite a lack 
of “something to sell.”” Offers basis 
for service campaign that defiritely 


Uncovers potential weaknesses . . . 
suggests ways to correct them... 
prevents overloading of lines. 


WHAT THE PLAN IS 


The PM plan is a simple but com- 
prehensive way to safeguard war 


















production by preventing electrical 

breakdowns before they develop. 
HOW IT WORKS 

The plan provides a practical means 

of making periodic, systematic an- 

alysis of circuits and equipment. 
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Data thus gathered aids local W.P.B. 
Branches in reaching decisions on 
requests for materials to prevent 
breakdowns. 

HOW UTILITIES BENEFIT 
The PM plan helps utilities maintain 


.do 


may be too late.. 





Individual 
Company 


Address 
9H 


ER ET 






appeals to customers. Puts the utility 
in a leadership role for furthering 
war production throughout the area 
it serves. 

If you aren’t already utilizing the 
Anaconda Preventive Maintenance 
Plan, mail the coupon for full details. 

tU8T 
° “ut 
it today! 


COS RES SATE FER EE EL 


Anaconda Wire & Cable Company 
25 Broadway, New York City 4 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding wartime production. 


City 
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YOUNGSTOWN 


The Youngstown Sheet and Tube Company 
was founded in November, 1900 by 47 local 
investors, with an authorized capitalization of 
$600,000. In December, 1901, this capitalization 
had been increased to $4,000,000 to provide for 
the expanded program decided upon by the men 


= ; of vision who planned the future of this company. 


* 


aS RS 


In February, 1902, 14 months after 
the initial meeting of the shareholders 
of this company, the first product carry- 
ing the Youngstown trademark was 
produced. In this same year, these 
pioneers took the first step to assure 
complete integration... the first 
producing blast furnace was purchased... 
the first ore properties were acquired... 
and the first coal lands obtained. These 
early acquisitions all served as a nucleus 
around which was created the great 
industrial organization, which in later 
years served mankind in every corner 
of the globe where products of civiliza- 
tion were making life more complete. 


We are doubly appreciative of the 
efforts of those who preceded us at 
Youngstown. These men of faith, cour- 
age, foresight and action have bequeath- 
ed to us those things with which we can 
make a definite contribution in helping 
to win freedom for the world today, and 
upon which we can help build an 
assured prosperity for the future. 


Pipe and Tubular Products - Sheets 
Plates - Conduit - Bars - Tin Plate 
Rods - Wire - Nails - Tie Plates and 
Spikes - Alloy and Yoloy Steels 
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Publishee SIGHT 


WATIONAL 


ITHOUT LIGHT, the best of 

eyes cannot see; with mea- 
gre light, the best of eyes can see 
little; with an abundance of light 
at low brightness the best eyes can 
see well and even poor eyes an see 
better. 

Thus we can easily realize how 
important is good lighting in in- 
dustrial plants producing great 
quantities of war goods in the short- 
est time possible. All lighting peo- 
ple in the electrical industry know 
this. They know through practical 
experience that good lighting not 
only makes for good seeing but for 
specdier seeing as well. Conse- 
quently, the quicker a worker can 
see, the more he can produce in a 
given time. Many industrial execu- 
tives know this too and have in- 
stalled good lighting in their plants. 
There are a great many others who 
either do not appreciate the value 
of good lighting as a production 
tool or, if they do, they haven’t 
done anything about it. 

There are a large number of new 
plants which have been constructed 
to produce war materials. In most 
of these, good lighting has been in- 
stalled. But there are thousands 
of older plants — and particularly 
the smaller establishments in which 
the lighting is far below that which 
18 necessary to provide good seeing. 
These plants need new or improved 
lighting to speed “Sight for Vic- 
tory.” 

There are 31,285 manufacturing 
plants in the Southern states which 


Sight for 
VICTORY 


By Roy A. Palmer 


Regional Vice Chairman, 
ye i Better Light-Better Sight Bureau 


are estimated to be 70% on war 
production. The Better Light-Bet- 
ter Sight Bureau has a program to 
bring the advantages of good light- 
ing and seeing to the attention of 
not only the factories in these 
states, but in every state of the 
union. By a systematized and or- 
ganized effort among all lighting 
interests a check and survey will be 
made on all large and small manu- 
facturing plants. This campaign 
will continue through this year and 
up to July 4, 1944. 

The procedure in the program 
includes a personal call on the 
proper executive in each plant by 
the local lighting representative. 
The executive wlil be presented a 
copy of the booklet “Sight for Vic- 
tory” and its contents discussed 
with this executive. The booklet, 
attractively printed and replete 
with illustrations, explains in plain, 
concise statements why good light- 
ing is needed for good work and 
how it can be achieved. The illus- 
trations and text convincingly show 
how good lighting enables people to 
see faster, more accurately, more 
easily and more comfortably and 
how this in turn will mean increas- 
ed production of war products. 

The fact that most war workers 
are new at their jobs means that 
they must use their eyes even more 
than skilled workers who have 
learned to do many operations al- 
most automatically. Then, too, with 
all workers, skilled and unskilled, 
when good seeing saves time, con- 
serves their energy, reduces spoil- 
age, improves morale and makes for 
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greater safety, their productive ef- 
forts are bound to be greater. 

Brief but effective discussions of 
lighting fundamentals — glare, 
shadows, contrast, together with 
suggestions on eye care, give the 
reader a quick picture which he 
can apply to the lighting and see- 
ing needs in his own plant. Speci- 
fic cases are cited where better 
lighting has increased production, 
thereby serving to further build 
confidence in the tangible benefits 
which can be derived from im- 
proved seeing conditions. 

This booklet, which can be pro- 
cured from the Better Light-Better 
Sight Bureau, 420 Lexington Ave., 
New York, provides the backbone 
of this program in that it is an at- 
tention getter, it provides informa- 
ion which can be assimilated easily 
and quickly, and it contains a sur- 
vey sheet which can be quickly 
checked to give the representative 
the necessary information upon 
which recommendations can be 
made. 

After recommendations hzeve been 
made, a follow-up should be made 
to see that they have been carried 
out. In many instances, further 
assistance may be needed in solving 
specific lighting problems. 

Here is a program in which the 
entire electrical industry can co- 
operate. The knowledge, skill and 
experience in lighting possessed by 
various individuals in the industry 
are the means by which a tremen- 
dous impetus can be given to the 
production of war materials. 
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a NEW LIGHTING, going 
into war plants, uses critical 
materials — wiring, lighting fix- 
tures, lamp bulbs and tubes. The 
thousands of war plants which still 
need improvement in seeing condi- 
tions, however, will call for the 
greatest ingenuity on the part of 
lighting men to improve seeing, 
with the very minimum use of new 
equipment. The job today is to im- 
prove the existing lighting installa- 
tion—to do everything possible to 
make the best use of what is already 
there—before even thinking of new 
equipment. 

It is by no means as serious a 
problem to solve as one might ima- 
gine at first. It isn’t a matter of 
making something out of nothing; 
it is, on the other hand, a case of 
merely making a little closer study 
and analysis of our lighting stock 
inventory to see that it’s being used 
at top-notch, 100% efficiency. Very 
briefly, it means putting the em- 
phasis on such things as getting all 
the light out of present fixtures, 
cleaning or painting walls and ceil- 
ings, relocating lighting equipment 
or machines, getting rid of glare, 
showing workers how they can help 
themselves to improve their own 
seeing conditions, etc. As a matter 
of fact, if sufficiently close study 
is given the problem, one may soon 
discover, believe it or not, that he’s 
obtaining two or three times more 
value received from what he’s al- 
ready got. 

Of course, no plant superintend- 
ent nor engineer will concern him- 
self greatly about such details un- 
less he’s thoroughly convinced, in 
his own mind, that good lighting is 
an aid to vision and increases pro- 
duction. Space does not permit us 
to delve into the ramifications of 
this most important phase of light- 
ing other than to point out that 
there are literally thousands of ex- 
amples where good lighting has 
materially increased production. In 
fact the results are so conclusive 
that the government has specified 





*Mr. Horton is division lighting engineer 
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How to Check Seeing Conditions 
In a War Production Plant 


By H. M. Horton* 


good lighting as a “must” in many 
of the war plants over which they 
have jurisdiction. 

Taking the above premise for 
granted it directly follows then, that 
every industrial plant operator 
should consider it his immediate 
and direct responsibility to see that 
the lighting system regardless of 
how much or of how little it con- 
sists be maintained at its maximum 
of productive efficiency at all times. 
Consequently the remainder of our 
discussion will be devoted to an ac- 
count of the usual procedure fol- 
lowed by a lighting engineer in 
surveying an industrial plant to de- 
termine what might be wrong with 
the lighting and then prescribing 
a cure which will utilize the mini- 
mum of critical materials. 


Survey Procedure 


In making this survey the light- 
ing engineer must at all times bear 
in mind two fundamental principles 
of good lighting practice which will 
enable him more readily to detect 
the faults of any particular lighting 
system :— 

(1) Make sure there is always 
enough light in enough of the right 
places, and of the proper quality. 

(2) Distinguish readily between 
“negative” light (light in the work- 
man’s eyes which prevents him from 
seeing quickly, accurately and com- 
fortably) and “positive” light 
(taken out of the eyes and placed on 
the work which makes for quicker 
and easier seeing). 

There are also certain important 
and fundamental facts regarding 
the relationship of light to vision 
and work, the proper observance of 
which is vital to the efficiency pro- 
ductivity, and safety of plant oper- 
ation. Therefore, in properly eva- 
luating seeing tasks and prescrib- 
ing the correct kind of lighting for 
the job it is important that the fol- 
lowing also be borne in mind while 
the survey is being made: 

(1) To see penciled writing as 
easily as printing takes five times 
as much light. 

(2) To see black threads on dark 


cloth takes fifty times as much light 
as to read an inked-in tracing. 


(3) Glare in the field of vision | 


may reduce the value of a given 





iilumination level as much as fifty = 


percent. 

(4) The pupil of the eye be- 
comes smaller with age; consequent- 
ly, there is need for more light as 
the workman becomes older. The 





AS EYES GROW OLDER 





THE PUPILS 
CONTRACT a @ el ® s 


AMO 





VISUAL ACUITY 
1S DECREASED E E E E E 
20 30 40 so 60 
ACE 





necessity of using older employees 
ini war plants today, puts an added 
responsibility on the lighting sys- 
tem. 

(5) A man who uses his eyes 
under poor lighting conditions for 4 
prolonged period of time often de- 
velops tenseness and other unob- 
vious evidence of eyestrain. 
sight and energy must be conserved 
to prevent waste and high turnover 
of manpower. 

(6) Light acts as a magnifier 
of small details. An object must be 
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twice as large to be visible under 
1 footecandle of light as it would 
have to be under 100 footcandles. 
More and better light in the key 
spots makes eye tasks easier, quick- 
er, and more accurate. 

(7) The eyes readily adjust 
themselves to a variety of condi- 
tions and are slow to complain of 
their need for glasses and better 
lighting. Just because an operator 
doesn’t complain is no sure sign 
that he could not work faster and 
better with improved lighting. 

(8) Good lighting generally aids 
defective eyes even more than it 
helps normal eyes. By the normal 
selection process there will be more 
defective eyes in industry than 
ever. It is well that the manage- 
ment should check and correct eye 
defects and provide the best light 
possible. 

(9) The machinist needs more 
light to quickly and accurately see 
a scribe mark or center punch on 
metal than the draftsman needed 
tu make the original drawing. 

(10) The stock room clerk needs 
more light to find material rapidly 
and without error than does the of- 
fice employee who wrote out the 
order. 

With the above facts and figures 
written indelibly into his conscious, 
as well as subconscious mind, the 
lighting engineer is enabled to 
make an intelligent survey of an 
industrial plant. There are always 
certain elements of the installation 
which the engineer is looking for 
at all times as they are the most 
obvious to him, and yet they rep- 
resent cardinal faults of the system 
which, if left uncorrected, will re- 
sult in wasted human energy and 
eyesight, will slow down essential 
production, and will increase waste 
and accidents. Sometimes, these 
have been most aptly referred to as 
lighting “bottlenecks.” To search 
them out in every war production 
plant, is very important—to cure 
them is vital. 

Let us follow the lighting man 
around in several typical industrial 
plants to see just what are these 
problems or faults, and to learn the 
prescription he prepares for their 
cure. 


Dirt on the Lighting Equipment 


This is the commonest of all 
lighting faults and the easiest to 
cure. Who would not like to obtain 
twice as much light at no added ex- 
pense other than the price of a little 
Soap and water, and an hour or two 
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of labor? Yet, oftentimes, lighting 
levels can be cut as much as fifty 
per cent by dirty lamps and fix- 
tures. The insidious thing about 
it is that the process is so gradual 
that no one seems to appreciate 
what is happening from day to day 
until at last workmen commence to 
complain of eyestrain, headaches, 
lowered efficiency, etc., which is 
traced down to the fact that light 
simply can not be_ transmitted 
through nor reflected from dirt. 

The only solution is to assign 
someone to clean the fixtures regu- 
larly and periodically before very 
much dirt has been allowed to ac- 
cumulate. 


Direct Glare from Light Sources 


Too much light in a worker’s 
eyes, too little on his work. Light- 
ing units may be too bright because 
they are equipped with larger lamps 
than they were designed to shade, 
or fixtures may be hung too low. 

















Remember that glare is more injur- 
ious to vision, or a worse condi- 
tion, than an insufficient amount 
of light. Furthermore, glare 
wastes, in extreme cases, as much 
as 85% of the light because sharp 
glaring rays of light thrown into 
the eyes actually prevent the work- 
man from seeing. 

Many have the mistaken impres- 
sion that if more light is needed on 
the work, then it is a comparatively 
simple expedient to lower the light 
source until it is close to the work. 
True, there is a tremendous in- 
crease in footcandles but the light 
is raw and glaring. It is always 
better to have a little light of good 
quality than an abundance of glar- 
ing light. 

A good example of the above are 
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the seeing conditions which exist 
when two automobiles are ap- 
proaching one another on the high- 
way at night. There’s about twice 
as much light on the roadway, be- 
tween the two cars, as there was 
with only one car on the road, but 
neither driver can see one tenth 
as well due to the blinding head- 
lights of the oncoming car. 

The first step to effect a cure 
from direct glare is to shade all 
lamps properly and put the light 
where it belongs—on the work. To 
use a homely expression, even a 
number 2 tomato can for a shade 
or reflector is better than attempt- 
ing to work in glaring light. 


Reflected Glare 


This is often more objectionable 
than direct glare. It may be caused 
by equipment that does not diffuse 
the light sufficiently, of from im- 
proper location of supplementary 
lighting units. It is worse when the 





























mirror-like reflections prevent you 
from seeing, for instance, the read- 
ings on a micrometer, the lines on 
a tracing, how to cut or shape a 
piece of bright metal, or where the 
defects might be in a sheet of glass. 
We all know how difficult or im- 
possible it is to follow the course of 
a fish, swimming around in the 
water, when he reaches a point di- 
rectly beneath the surface reflec- 
tions caused by the sun’s rays. 

A solution to the problem is to 
change from concentrated light 
sources to a large-area light source. 
Adequate covering for the lamp to 
assure a diffusion of light, plus 
proper placing of offending supple- 
mentary units, so that the reflected 
light goes to one side and not into 
the workman’s eyes can help. Some- 
times, merely changing the angle of 
the work may eliminate reflected 
glare. 


Daylight Glare 


Seeing is difficult when work- 
ers’ eyes have to contend with 
strong daylight glare, that is, when 
the job is between their eyes and 
the windows. This condition fre- 
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quently arises from the improper 
placement of benches, machines, 
drafting boards, etc. 

It is merely a case of excessive 
brightness contrast which in ex- 
treme cases constitutes another 
form of direct glare. Even though 
we have the correct intensity and 
proper quality of artificial light on 
the work, remember that we may be 
looking through the window at 
thousands of footcandles on the out- 
side as against possibly 25, or even 
100 footcandles on the work. The 
eye adjusts itself to the higher 
brightness so that the work next 
to the window can not be seen 
quickly nor comfortably. 

As proof of the above conditions, 
or as a test you might wish to con- 
duct yourself to determine whether 
there is excessive daylight glare, 
have a man stand 5 or 6 feet from 
a window, and then try to examine 
his face with the window for a 
background. Then move to the win- 
dow and examine the man again, 
in the same location and from the 
same distance, but with your own 
back to the window. The eyestrain 
will be relieved and visual acuity 
greatly improved. 

The solution to this problem is 
to shade the windows or, wherever 
possible, shift working surfaces to 
put natural light on the work ra- 
ther than in the workers’ eyes. 


Reflected Glare from Daylight 


This consists of daylight from a 
window striking a surface and be- 
ing reflected into the eyes. The 





























surface may be a desk top or the 
parts or material of the job being 
done—a sheet of metal, for ex- 
ample. 

The cure is to shade the light 
source or provide a high enough 
indoor lighting intensity to offset, 
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as much as possible, the reflected 
daylight. 


Interfering Shadows 


Every worker knows the problem 
of “standing in his own light’, or 
the story of the housewife who is a 
proverbial “shadow dodger” as she 
attempts to work over the hot stove 
or kitchen sink, illuminated from 
a single bare lamp or ridiculously 
small enclosing globe in the center 
of the room. To compensate for 





the shadows, the workman has a 
tendency to move his eyes closer and 
closer to the work, but the density 
of shadow increases almost in di- 
rect proportion. 

















The only complete cure is to have 
light coming from more than one 
direction such as is provided by 
adequate general overhead light- 
ing. The next best remedy is to 
increase the number of light 
sources. 


Poor Illumination On Charts 


Charts, blueprints, diagrams, etc., 
to which workers must refer fre- 
quently are often underlighted. 
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Kyes are called upon to shift more 
or less continuously from bright 
illumination on the job to a lower 
intensity on the chart, necessitating 7 
corresponding adjustments of eye § 
focus. The ratio of light on the 

work to the surroundings, regard- 

less of the task or location, should 

be at least 5 to 1 or not more than 

10 to 1. Otherwise, the constant 
changing of eye focus soon brings § 
on eye discomfort, nervous derange- 
ments, etc., with accompanying mis- J 
takes in workmanship and lowered 
efficiency. The obvious cure is to 7 
equalize the illumination. 4 






















Glare from Multiple Sources 








































Improper suspension of lighting 7 
units can result in bright light § 
sources being directly in the line of | 
vision, causing discomfort to work- ) 
ers and a slowing down of work.) 
Look for a moment at a bare lighted 7 
lamp; then turn and look at some | 
other object. Notice that a little 
time must elapse before you can 
see the object clearly. You are 
really experiencing a miniature 
blackout due to so-called after 
images. The condition becomes | 
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quite a serious problem and multi- 
plied several times when eyes are) 
exposed to many bare lamps. 

A good test to try out sometime © 
is to shade your eyes with your) 
hand from the lighting and deter 
mine whether or not there is any § 
appreciable increase in eye com 
fort. If there is, then the ligh® 
sources are too glaring. ; 

The solution, usually, is merely 
a matter of providing a properly = 
adjusted reflector, or adding 4 
well-designed baffle between the © 
eyes of workers and the light source 
if the lamps are relatively close tj 
the work, or just shading the light 
ing units if it is an overhead sys § 
tem of general illumination. 





Specular Reflectors 


When light sources are reflected 
to the eye from polished surfaces, 
specular glare results, which is ! 
form of “reflected glare”. M* 
chined metals such as steel, bras 
and aluminum can reflect like 4 































mirror. Details on glossy and semi- 
glossy surfaces are obscured. 

Specular reflection can be re- 
duced by increasing the general 
lighting or the size of the light 
source, or changing the position of 
offending units. Remember that 
the best solution, if possible, is 
totally indirect lighting for then 
the reflection from the specular 
metal will be relatively even and of 
low brightness. Special indirect 
lighting cures have often been con- 
structed for sheet metal of this kind 
where specular reflection is parti- 
cularly troublesome. 


Line-Light Shadows 


The trend to line-light sources in 
industry, such as continuous rows 
of fluorescent fixtures, has intro- 
duced a convenient shadow control. 
Hold a pencil at a 90° angle to a 
line-light source, and there is little 
or no shadow. Hold it parallel to 
the light source, and shadows re- 
sult. In other words we have waves 
of light coming down from one di- 
rection, rather than pools of light 
from all directions as produced 
by incandescent, filament light 
sources. 

The cure is to change the angular 
position of the lighting units with 
respect to work, or vice-versa. The 
best angle of the lighting units with 
respect to the work, considering all 
factors, is 45°. This is a particu- 
larly desirable condition in draft- 
ing rooms as rather sharp shadows 
are produced by the edges of “T” 
squares, triangles, and other instru- 
ments when they are parallel to the 
light sources. 


Not Enough Light to See Quickly 
for Fine Adjustments 

It takes time for eyes to see. They 

do the job faster when the illumi- 

nation is good. Less light slows 

them down. Also, this is a serious 

















time waster where gauges have to 
be set and adjustments made on ma- 
chines. A micrometer may be car- 
ried to a window, but not a heavy 
machine. 

There is just one known cure— 
to provide better illumination at the 


machine so that fine details are 
eaSily visible and the workman’s 
eye has quicker discerning ability. 


Lack of Paint-Brightness Contrast 


Light reflected from walls and 
ceilings contributes materially to 
the illumination on the job. As a 
matter of fact, good lighting and 
proper painting are two inseparable 
companions in the production of 
“Light for Seeing and Production”. 
The one is of relatively little value 
without the other. For example, 
imagine, if you can, a building in- 
terior which otherwise might have 
been well lighted except that there 
are no windows or other openings 
tc allow for the entrance of day- 
light, and all surfaces are painted 
a jet black. Under such conditions, 
the only thing which could be seen 
in the room would be the light 
sources, because the light incident 
to all other surfaces could be al- 
most completely absorbed by the 
black paint, and very little, if any, 
light would be reflected. Since we 
see very largely by the light which 
is reflected from various objects, it 
directly follows, then, that dark 
surfaces waste light. 

Many installations can double, 
triple, quadruple or, in extreme 
cases, put even greater amounts of 
light on the “working plane” by 
correct painting, using light colors 
or tints. 

Proper painting also tends to 
relieve the serious annoyance of 
sharp brightness contrasts, like, for 
instance, a white sheet of paper on 
a dark covered desk, or the bright- 
ness of a lighting fixture against 
a background of dark or dirty walls 
and ceilings. The trouble is not 
with the lighting system being too 
bright or glaring but rather the lack 
of proper painting. Just a single, 
lighted candle, under certain condi- 
tions, can be too bright or glaring, 
but no one would ever say that the 
candle provided sufficient light for 
any kind of close visual work. A 
lighted candle placed on the window 
sill of an otherwise unlighted room, 
and against the dark background of 
night can be most glaring, while the 
same candle would hardly be noticed 
in the daytime. 

Even the proper painting of ma- 
chinery and equipment is now being 
seriously considered in a “Three- 

Dimensional Seeing” program being 
developed by the E. I. du Pont de 
Nemours & Co. By the combina- 
tion of certain colors, the visual 
acuity of the workman is consider- 
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ably improved to the end of speed- 
ing up work, reducing accidents and 
mistakes, and improving worker 
morale. 

As a consequence, sometime, in 
the not too distant future, we may 
expect to observe lighter colored 
machinery, shipped from the fac- 
tory, rather than the customary 
drab and dark colors which have al- 
ways been an obstacle to good see- 
ing and safety. 


General Illumination Inadequate 


Localized lighting has a place in 
industry but should not be used ex- 
clusively. It should supplement 
general overhead lighting, and the 
ratio between it and the general 
rcom illumination should not exceed 
10 to 1. Localized lighting alone 

















produces a bad contrast situation 
which makes for excessive eye fa- 
tigue. 

Furthermore, when the general 
illumination is inadequate, it be- 
comes a problem aggravated by the 
fact that war production requires 
the three-shift operation of plants 
originally lighted for a_ single, 
eight-hour daylight shift. War 
orders require a 24-hour working 
day, so that night shifts must 
equal day shift production. 

As a consequence, we may have 
been able to get by formerly with 
poor general illumination, supple- 
mented with daylight, but such 
lighting conditions are well nigh im- 
possible when the night shift rolls 
around. 

Now that we have pretty well 
made the rounds of several indus- 
trial plants with this lighting engi- 
neer as he made his study of “faults 
and cures” in the lighting system, 
many may quite justifiably ask the 
question as to what are some of the 
more important gadgets or acces- 
sories needed for effecting changes 
in or properly maintaining the 
lighting equpiment. 

Anticipating such questions, we 
are listing below some of the more 
important lighting maintenance de- 
vices which should assist you in cor- 
recting some of the more flagrant 

(Continwed on page 84) 
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AXIMUM efficiency without 

sacrifice of quality has al- 
ways been a goal of American in- 
dustry. In the past, peak efficien- 
cy has meant only greater profits 
and improved consumer goods at 
lower prices. Today, however, ef- 
ficiency has taken on a new and 
much more important meaning, for 
the more quickly and efficiently 
our plants produce the vital ma- 
terial needed to supply our fight- 
ing forces, the sooner we will 
achieve our goal—Victory. 

If we examine the different ways 
that productive efficiency may be 
increased, we soon learn that high 
levels of proper quality illumina- 
tion enable workers to produce 
more goods with less effort. Al- 
though it is essential that the light- 
ing installation be carefully de- 
signed to obtain the best results, 
we shall not discuss the design of 
the lighting system but shall in- 
stead see how we may obtain op- 
timum operating efficiency of any 
lighting installation. 

The efficiency of any given 
lighting installation is dependent 
upon two things: (1) the painting 





Fig. 1. Take down lamps and re- 
flector for cleaning at regular in- 
tervals. 
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Plenty of Paint and Soap 
Key to Lighting Efficieney 


of all surrounding surfaces which 
might absorb some of the light, 
and (2) the maintenance of the 
lighting equipment. 


Effect of Painting 


High. reflection factor, matte or 
semi-matte surfaces, are essential 
for maximum utilization and dif- 
fusion of the light. Ceilings, 
walls, trusses, columns and ma- 
chinery may absorb a considerable 
percentage of the light if their 
surfaces are not painted a light 
color, causing most of the light 
striking the surface to be reflect- 





Fig. 2. Wash reflector thoroughly 
with soap and water. 


ed, increasing the amount of light 
reaching the working plane. Se- 
lection of the paint to be used 
should be governed by the follow- 
ing requisites: 

Reflectivity — High reflection 
factors lead to high efficiencies, 
and it is, therefore, desirable to 
paint all ceilings, walls, trusses, 
and columns with a paint having a 
reflectivity of 75 per cent or bet- 
ter except for a darker wainscot 
below the working plane. Although 
it is not possible to maintain this 





By John J. Neidhart* 


Fig. 3. Wash lamps thoroughly be- 
fore replacing. 


high reflection factor for an ex- 
tended period of time in factory 
areas having a dirty or oily at- 
mosphere, the reflectivity will at 
all times be higher than if it had 
been low initially. The reflectiv- 
ity can always be restored to its 
initial value, of course, by repaint 
ing or by washing. 
Finish—Glossy finishes should 
be avoided because the resulting 
specular reflections of the light 
sources will cause annoying glare. 
A matte finish is most desirable 
in clean areas since it will pro- 
vide for greatest diffusion of the 
light and will completely eliminate 
specular reflections. A semi-matte 
or eggshell finish is usually more 
satisfactory, since it has a smooth- 
er surface which does not collect 
dirt as easily as does the relatively 
rough surface of a matte finish. 
Durability — In every factory, 
the reflectivity and appearance of 





*Engineer, Lighting Division, Westinzhou 
Electric and Manufacturing Company, Cleve 
land, Ohio. 
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the paint may eventually be im- 
paired by dust and dirt collec- 
tions. It is, therefore, advisable 
to select a paint which is mois- 
ture resistant and levels out to a 
smooth continuous film which is 
resistant to soiling and may be 
washed frequently with soap and 
water. If the painted surfaces are 
exposed to vapors and gases, spe- 
cial fume and moisture-resisting 
paint should be employed. 
Color—iIn general, all surfaces 
except the machinery should be 
painted white since white has a 
higher reflectivity than any color 
and helps create a bright, cheer- 
ful atmosphere. White paints are 
often tinted slightly with blues or 
yellows, but tests have indicated 
that the natural or warm whites 
depreciate less with age than do 
the blued whites. Slightly blued 
whites are often the most desir- 
able, however, when used with in- 
candescent or 3500° white fluores- 
cent lamps since the blue tint will 
tend to be color-corrective and 
provide a more balanced, non- 
chromatic white light. The ma- 
chinery may be painted a medium 
gray, but tests have shown that 
visibility and safety may. be en- 








Fig. 4. Lowering a luminaire to the floor where it may 
be cleaned more conveniently is quickly accomplished 
with the aid of an automatic disconnecting hanger. 
Equipment of this type is valuable in high bay areas. 


hanced by painting the working 
area of the machine a lighter, con- 
trasting color such as buff or 
cream. 


Advantages of Proper P..: 


High reflection factor surfaces 
will increase illumination and also 
provide for better diffusion of the 
light, minimize shadows, reduce 
harsh shadows between the light 
sources and the surroundings, im- 
prove seeing comfort and prevent 
the illumination from dropping off 
near the walls or around large 
columns. 

A worker should never be forced 
to look up into dark surroundings 
when he raises his eyes from his 
work, for it will have a detriment- 
al effect upon his eyes and lead 
to defective eyesight. When a per- 
son shifts his eyes from a bright 
area to a dark one, his eyes must 
readapt themselves to the differ- 
ent intensity. The eyes accomplish 
this by two means: (1) the pupil 
becomes larger to admit more 
light, and (2) the retina becomes 
more sensitive to light. When the 
person looks back at his work, his 
eyes must go through this same 
procedure in reverse. Since a 


ELECTRICAL SOUTH for SEPTEMBER, 1943 


Fig. 5. Removable reflectors make it possible for the 
maintenance man to remove a dirty reflector and re- 
place it with a clean one that is carried as an extra. 
He then washes the dirty reflector on the floor and 
repeats the procedure at the next luminaire. 


worker looks up rather frequently 
to rest his eyes by allowing them 
to focus on a more distant object, 
it is important that he look up 
into light surroundings. 

Scientific research has shown, 
for example, that 12 per cent less 
work was done when the eyes 
alternated between two _ bright- 
nesses, one of which was 100 times 
greater than the other, than when 
the brightness was’ uniform. 
Furthermore, light surroundings 
create a more cheerful atmosphere 
and improve worker morale. Dark 
walls and surroundings, on the 
other hand, have the same effect 
as a dark, gloomy day’and tend to 
depress people who work within 
them. 

Before and after checks on the 
illumination in various factories 
have proved that the illumination 
may be increased 100 per cent or 
more by proper painting alone. 
For example, an Ohio manufac- 
turer found that the illumination 
in his factory was increased from 
five footcandles to 15 footcandles 
by merely repainting all interior 
surfaces to prevent light absorp- 
tion. Benefits resulting from such 
an increase in illumination  be- 
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come even more significant when 
one considers that it does not in- 
clude the more intangible bene- 
fits of better diffusion and im- 
proved seeing comfort. 


Lighting Maintenance 


Maintenance departments of all 
factories should devote special at- 
tention to the care of lighting in- 
stallations. Planned maintenance 
will assure peak efficiency and 
prolong the useful life of the light- 
ing equipment. The best 50 foot- 
candles installation is no better 
than a comparable 20 footcandle 
installation if burned out lamps 
are not replaced and the reflectors 
are not kept clean, reducing il- 
lumination to a fraction of its de- 
signed maintained value. 

A weli-planned maintenance 
program divides itself into two 
phases: (1) the cleaning of the 
lighting equipment and reflecting 
surfaces to remove dust and dirt; 
and (2) the relamping of the lum- 
inaires immediately after lamp 
burnouts or on a systematic plan. 


Cleaning—The permissible time 
between cleanings is peculiar to 
each installation since the rate of 
decrease in light output varies 
with the type of lighting equip- 
ment and the amount of dust and 
dirt in the air. Dust-tight covers 
will simplify the maintenance 
problem considerably in extreme- 
ly dirty atmospheres such as are 
prevalent in foundries. The best 
method of establishing a cleaning 
schedule for any installation is 
to make periodic checks of the 
illumination with a light meter. 
The length of time required for 
the illumination to drop to ap- 
proximately two-thirds of its init- 
ial value may be arbitrarily taken 
as a satisfactory cleaning period 
in most cases. This period may 
be as short as three or four weeks 
in extremely dirty locations, but 
it will usually be from two to six 
months under average conditions. 

When luminaires are cleaned, 
all reflecting surfaces and glass 
covers should be thoroughly wash- 
ed with soap and warm water. 

















Merely wiping off the reflector 
or glass with a dry cloth is not 
only insufficient but it is also apt 
to shorten the life of the reflector, 
Greasy dirt and grime which re. 
mains after several dry wipings 
will tend to form a permanent 
coating which cannot be removed, 

Relamping — Rated life of a 
lamp is the average life of a large 
number of lamps and is not indic- 
ative of the life of any one lamp, 
Many lamps will have a much 
shorter life than the rated hours, 
but an equal number will burn 
longer than the rated hours. The 


lamps will, therefore, burn out at § 


sporadic intervals with the maxi- 
mum number of burnouts occuring } 
at or near multiples of the rated 
life. Burned out lamps_ may 
either be replaced as burnouts oc- 
cur or on a group replacement 
plan. The group replacement plan 
has the advantage that it may be | 
combined with the cleaning pro- 
gram by arranging the cleaning 
schedule so that the lamps are apr 
proaching the end of life at some 





Fig. 6. High reflection factor, white surfaces help diffuse the light and improve the efficiency 
of the fluorescent installation in this manufacturing and repair shop. 
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Fig. 7. Visibility and lighting efficiency are greatly enhanced by 
in the machine shop shown here. 


even multiple of the period be- 
tween cleanings. At that partic- 
ular cleaning, which may be some- 
where between 80 per cent and 90 
per cent of normal Jamp life, the 
entire installation is relamped and 
the system is restored to practical- 
ly its initial efficiency. The old 
blackened lamps which are close 
to the end of life may be discard- 
ed, but those showing signs of 
further useful life are set aside 
to replace the few early burnouts 
which will occur in the next group 
of lamps. Such a plan will ma- 
terially reduce the labor cost of 
lamp replacement since there will 
be less wasted effort and setup 
time required for relamping the 
luminaries as they are cleaned. 


Maintenance Methods —In low 
bay areas, lighting equipment can 
easily be maintained from step 
ladders, but higher bays present 
more of a problem. In some plants, 
the fixtures can be cleaned and 
relamped from a traveling crane, 
out it is frequently undesirable to 
tie the crane up for this work. 


Movable telescoping platform lifts 
are quite satisfactory in areas 
where the presence of machinery 
does not interfere with their use. 
One of the most convenient means 
of access to the luminaires is from 
catwalks, but the installation cost 
is high and they are feasible only 
on special applications where all 
of the fixtures may be mounted on 
a few catwalks. Automatic dis- 
connecting hangers which permit 
the luminaires to be lowered to 
the floor by a chain or rope offer 
another convenient means of facil- 
itating maintenance. A monorail 
system provides another quick and 
easy method of servicing the light- 
ing equipment from traveling plat- 
forms or cars and is frequently 
used for large fluorescent instal- 
lations. 

Disconnecting type hangers or 
reflectors that are easily remov- 
able usually simplify the mainte- 
nance problem considerably, since 
the reflectors may be washed by 
one man on the floor or platform 
while a fellow worker removes the 
dirty reflectors from the lumi- 
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the white ceiling and columns 


naires and replaces them with 


clean ones. 
Results of Proper Maintenance 


The importance of regular serv- 
icing of lighting equipment is 
strikingly illustrated by the re- 
sults of tests conducted to de- 
termine the actual loss in illum- 
ination due to dirt collection on 
lamps and luminaires. In one case, 
a porcelain-enameled reflector for 
a fluorescent luminaire was re- 
moved from an average factory 
area and tested for light output 
in a photometric laboratory. Light 
output was checked during vari- 
ous stages of cleaning and results 
were as follows: 

(1) Dirty reflector and dirty 
lamps—22.8 per cent decrease in 
light output. 

(2) Dirty reflector and clean 
lamps—18.1 per cent decrease in 
light output. 

(8) Reflector wiped with dry 
cloth—6.2 per cent decrease in 
light output. 

(4) Reflector and lamps wash- 

(Continued on page 83) 
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N PRACTICALLY every indus- 

try throughout the country, if 
not throughout the entire world, 
the war has brought about major 
adjustments in production meth- 
ods as well as in the manufac- 
ture of the products themselves. 
As everyone in the lighting indus- 
try, or even remotely associated 
with it, well knows, that industry 
like all others, has had to make 
these wartime adjustments. 

During the past year there have 
ibeen times when the problems 
seemed particularly difficult. 
Many long engineering hours have 
been spent trying to devise “an- 
other way” whenever the War Pro- 
duction Board found that certain 
materials would bring Victory 
quicker, if they were used in some 
way other than in light sources 
and lighting equipment. But aside 
from this fact it looks as though 
some of the things necessitated by 
the war will have merit enough in 
their own right, to stand in com- 
petition with previous methods, 
after the war is won. 

In gathering data for this pa- 
per, the author sought to obtain 
the opinion and method of proce- 
dure of over two dozen recognized 
lighting fixture manufacturers in 
this country. Basically, all of them 
have followed the same procedure. 
This is quite understandable since 
the limitations set forth by the 
War Production Board have left 
few alternatives. Of course, all of 
the manufacturers have their new 
models of fluorescent lighting 
units so designed as to comply 
with restrictions concerning the 
weight of material and top hous- 
ing, and utilizing non-metallic re- 
flectors. 

It has been particularly diffi- 
cult to obtain definite data from 
manufacturers because at the pres- 
ent time the design and produc- 
tion of lighting fixtures is in an 
active state of flux. This is, per- 
haps, as true of certain types of 
incandescent equipment as of flu- 


*Commercial Engineer, Sylvania Electric 
Products, Inc., Danvers, Mass. Adapted from 
a di i P d before the Northeastern 
Regional Wartime Lighting Conference, in New 
York City, New York. 
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Wartime Lighting Equipment 


By D. P. Caverly* 


orescent, so that information con- 
cerning steel] incandescent reflec- 
tors is quite meager. 

Holophane Refractors, Pitts- 
burgh Permaflectors, Curtis X- 
Ray Reflectors and other similar 
equipment is readily available and 
being used to a large extent be- 
cause the amount of critical ma- 
terials 1equired is very small. 
These models have not undergone 
any major change, but the manu- 
facturers seem to be faced with 
the problem of having their prod- 
uct referred to as “substitutes.” 
As anyone who is familiar with 
lighting before the fluorescent 
sources were available knows, 
glass equipment of this nature is 
definitely not a substitute ma- 
terial. The quality and satisfac- 
tory results of either silvered 
glass reflectors or prismatic re- 
flectors have long been establish- 
ed in the lighting field. 

Figures 1, 2, and 3 show typical 
prismatic glass equipment which 
is available for commercial and 
industrial use if the necessary pri- 
orities are provided. It can be seen 
that this equipment is constructed 
primarily of ° glass with only 
enough metal used to provide 
proper fitting and hanging facil- 
ities. 

As far as steel incandescent 
equipment is concerned, there has 
been no War Production Board 
ruling restricting types, although 
such a restriction is partially in- 
dicated. Restriction Order No. 
L-212 limits the gauge of metal 
used in incandescent reflectors to 
24 gauge for equipment up to 750- 
watt lamps, and 22 gauge for over 
750-watt lamps. 


















A report made to the War Pro- 
duction Board by NEMA proposes 
a simplification plan which, in ef- 
fect, meant that RLM domes, deep 
bowl reflectors, glassteel diffus- 
ers, and shallow bowl reflectors 
would be limited to certain pop- 
ular sizes, but thus far such a 
plan has not been placed in oper- 
ation. 

The manufacturers of steel in- 
candescent reflectors have, of 
their own volition, eliminated cer- 
tain types of equipment from their 
lines. 
types, shade holder types, and the 
solid neck types are available. Ap- 
proximately 18 other types have 
been discontinued. Incandescent 
louvers, shields, baffles, and in- 
candescent reflector bowls of 
metal have likewise been discon- 
tinued. 

A glance at most of the manu- 


facturers’ catalogs will show page | 


after page of reflectors, accessor- 
ies and fittings across which is 
stamped either “Discontinued for 
the Duration,” “Temporarily Dis- 





Top: Fig. 4 
Left to Right: 
Figs. 5 and 6 









Left to Right: 
Figs. 1, 2 and 3 
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Left to right: Figs. 7, 8 and 9 














Reading down: Figs. 10, 11 and 12 


continued,” or some such phrase. 
Analysis shows that these pages 
cover such equipment as metal 
Stage lighting devices, footlights, 
spotlights and proscenium strip 
lights. Art gallery and picture 
lighting reflectors have been dis- 
continued by many manufacturers 
along with reflectors for lumiline 
wall cases, displays and show 
cases. Reflectors accommodating 
the less standard types of lamps, 
such as decorative lamps and cer- 
tain types of tubular lamps, are, 
of course, useless without light 
Sources to place in them. 

The F, W. Wakefield Brass Com- 
pany have announced, through ad- 
vertising ‘n trade papers, a plastic 
industrial reflector. This materi- 
al, of course, would not be as 











critical as steel. There may be 
other manufacturers who have ac- 
complished the same thing, but as 
yet they have not been publicly 
announced, as far as the author 
knows. : 

Figure 4 shows the Wakefield 
“Commodore” industrial unit util- 
izing Plaskon as a reflecting sur- 
face. This unit allows some light 
upward to illuminate the ceiling 
in order to avoid excessive con- 
trast. It accommodates a 500-watt 
lamp and the unit is 19 inches in 
diameter with a weight of 1 pound 
7 ounces, 

Although many types of local 
lighting equipment have fallen by 
the wayside, we find some new 
designs available. Figure 5 shows 
the Fostoria bench lighting unit 
designed to accommodate two 14- 
watt fluorescent lamps operating 
in conjunction with the incandes- 
cent lamp ballast. It comes com- 
pletely wired with the switch 
mounted on top of the housing. 
The overall length of this com- 
plete unit, from the surface to the 
length of the arm, is 3744”. The 
mounting clamp is so designed 
that it will fasten to most benches 
and tables. The outside finish is 
gray, with the reflector, of course, 
of glossy white. It utilizes a non- 
metallic veflector and the arms 
are adjustable as in the past. In- 
stead of eight types of arms, as 
in the past, only four are avail- 
able at the present time. 

The well known Fostoria U-104 
model, Figure 6, is still available 
except that instead of an alumi- 
num reflector it uses a steel re- 
flector with a highly reflective 
sprayed aluminum surface. This 
is also available with four types 
of flexible arms. It accommodates 
one 100-watt A-21 incandescent 
lamp to produce a footcandle level 
in excess of 250 in many applica- 
tions. It is wired complete with 
toggle switch in the neck of the 
reflector and has an oil-resistant 
cord and plug. 
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Manufacturers of cast alumi- 
num fittings and housings for ex- 
plosion-proof units, such as the 
Benjamin Electric Manufacturing 
Company, have modified their 
equipment in accordance with the 
War Production Board restrictions 
by changing from aluminum to 
cast iron. 

Figure 7 shows the Benjamin 
explosion-proof unit, less reflec- 
tor. The steel casting is finished 
in sprayed aluminum applied over 
electro-plating. Figure 8 is the 
Benjamin explosion-proof angle 
reflector having the same finish 
and angle housing as the previous 
model. 

Figure 9 shows the Benjamin 
explosion-proof RLM dome made 
to accommodate a lamp in sizes 
from 75 to 200 watts. Aside from 
the iron casting, this unit pro- 
duces the same results as past 
models which utilized aluminum 
casting. 

These luminaires have ample 
strength in every part to with- 
stand tremendous pressure of in- 
ternal explosions without breaking 
down or permitting flame, gases 
or sparks to escape and ignite the 
surrounding atmosphere. Equip- 
ment of this nature will satisfy 
all Underwriters’ requirements for 
installation in Groups C and D, 
hazardous locations of Class 1. Of 
course, relatively high priorities 
are required to obtain any of this 
incandescent lighting equipment. 


Commercial Lines Dropped 


In many instances, commercial 
lines have been dropped for the 
duration, but some excellent units 
are available with high priorities. 
Figure 10 shows the well known 
Wakefield “Admiral” commercial 
lighting unit. Side frame and ex- 
posed end frames are constructed 
of first and second grade birch 
wood properly kiln dried over 
which two coats of baked white 
enamel are sprayed. Fastenings 
and cement or glue will withstand 
the temperature and humidity nor- 
mally found where such types of 
lighting equipment are applicable. 
The reflector is Masonite, so de- 
signed to provide correct distri- 
bution for commercial lighting. 
The louvers are made of a selected 
grade of basswood properly dried 
to withstand the humidity to which 
they are subjected. The wiring 
and ballast are housed in a steel 
channel which complies with the 
War Production Board restric- 
tions. 
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The Wakefield “Commodore” 
semi-indirect luminaire, Figure 
11, utilizing a Plaskon bowl, is 
available for all sizes of incan- 
descent lamps up to the 1,000-watt. 
The canopy, stem and husk are 
fabricated from steel and finished 
with gray enamel infra red baked. 
The Wakefield “Alden” unit, Fig- 
ure 12, also uses a Plaskon reflec- 
tor 19” in diameter. It is avail- 
able in 200-, 300- and 500-watt 
sizes, and like the previous one 
the canopy, stem and husk are 
of steel. 

Home lighting equipment has 
been limited to six ounces of steel 
per fixture. Obviously, this will 
result in little more than a thin 
canopy for glass globes being 
available. As far as portable lamps 
are concerned, the War Production 
Board restrictions have left man- 
ufacturers of portable metal stand- 
ard lamps without any possibility 
of manufacture, but the industry, 
under Order L-33, gave them until 
July 15, 1943, to use up partly 
fabricated parts from stock. Man- 
ufacturers do not look for any re- 
lief as far as metal floor, table or 


desk lamps are concerned for the - 


duration of the war. 

Floodlights appear to be avail- 
able in steel for essential use. A 
great many manufacturers are 
100 per cent on the production of 
this type of equipment for Army 
and Navy war use. 

The Westinghouse searchlight, 
Figure 13, has been designed to 
comply with Navy and Maritime 
specifications for use on non-com- 
bat vessels. It may also be used 
for protective lighting of indus- 


Figs. 13 and 14. 


trial plants. This is an alternate 
unit in that sheet steel has been 
substituted for aluminum in the 
housing, and cast iron for cast 
aluminum in the door frame. The 
primary reflector is silvered glass 
and the secondary reflector is pol- 
ished aluminum or chrome. 
Some of the open type reflectors 
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Figs. 15, 16, 17 and 18. 


which have been used in recrea- 
tional areas, gasoline stations and 
similar applications, are no longer 
available for such purposes. Neith- 
er are the small types of handy 
floodlights for use around the 
home and garage, although they 
may be manufactured for other 
uses of a wartime nature. 

Figure 14 shows the Westing- 
house Wartime luminaire for 
street lighting, and _ protective 
lighting. Formerly an aluminum 
reflector was used inside the hous- 
ing. At present it is being replaced 
with one of silvered glass which 
makes the unit approximately 15 
per cent more efficient in lumen 
output. This is not due wholly to 
the high efficiency of silvered 
glass, but also to the fact that 
the glass reflector is different in 
shape, utilizing more light than 
formerly. 

As menticned previously, all 
manufacturers submitting data 
have stressed their new models of 
industrial fluorescent lighting 
equipment. Figure 15 shows Fos- 
toria’s new unit designed for two 
40-watt fluorescent lamps. It, of 
course, complies with the War 
Production Board limitations as 
far as top kousing is concerned, 
and makes use of a non-metallic 
reflector. 

Figure 16 shows Sylvania’s new 
industrial fixture which is avail- 
able in two sizes, that is for two 
or three 40-watt lamps or for two 


100-watt lamps. The streamlined 
top housing encloses the ballast 
protecting it from dust and dirt, 
and is so designed that practically 
all methods of mounting can be 
used. The grooves along the side 
are for the application of slide 
grip hangers. Knockouts are pro- 
vided to permit any variation of 
stem mounting, and the lugs are 
for chain suspension. There is 
also a knockout provision for a 
pull-chain switch, if desired. The 
reflector, which has an efficiency 
higher than porcelain enameled 
steel, is fabricated from a strong 
and durable composition material 
and is fastened to the top channel 


with a captive latch which per- a 


mits easy semoval of the reflector 
for cleaning purposes. This unit 
meets all War Production Board 
requirements and carries Under- 
writers’ Laboratory approval. It 
can be used either for individual 
mounting cr in continuous row. 

The design of Day-Brite’s new 
War Model shown in Figure 17, 
provides flexible surface or sus- 
pension mounting. The wireway is 
mounted away from the reflector 
surface, as shown, with the ballast 
between the channel and the re- 
flector for cool operation. One 
feature of the Day-Brite War 
Model is the one piece end stamp- 
ing which 1s welded to the wire- 
way “backbone” of the fixture to 
insure substantial construction. 
The unit is available for two or 
three 40-watt lamps or for two 
100-watt lamps. The reflector is, 
of course, of non-metallic materi- 
al, easily removed for free access 
to the wireways. 

The new Westinghouse unit, 
Figure 18, utilizes light weight 
streamlined steel hoods and press- 
ed wood reflector. It is, of course, 
designed +o comply with wartime 
restrictions, and carries the RLM 
label as well as the Underwriters’ 
label. Fixtures, such as the one 
shown, are available for both 40 
and 100 watt lamps. 

Figure 19 shows the three kilo- 
watt mercury vapor unit as avail- 
able from Westinghouse. It is 
fabricated entirely from steel, and 
the lumens per pound of steel is 
perhaps greater than with stand- 
ard fluorescent equipment even 
when the latter utilizes non-me- 
tallic reflectors and light weight 
steel channels. Due to its high 
brightness, this unit is most suit- 
able for high bay lighting appli- 
cations. The reflector is porce- 
lain enameied. 

(Continued on page 30) 
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830.000.0000 Man-Hours Saved 
By Bomber Builders’ Efforts 


By Carl W. Maedje 


September 1943. On this, the 
occasion of the nation-wide Bomb- 
er-Builder Program’s first anni- 
versary, a single footcandle ap- 
propriately adorns this activity’s 
birthday cake. The mythical taper 
symbolizes infinitely more than a 
year of time. 

Its fitful gleam symbolizes the 
hundreds of thousands of lighting 
bottlenecks which, a year ago, 
were sabotaging the war effort in 
little and pig war plants. Despite 
its feeble glow, it symbolizes the 
patriotic spirit of a little army of 
men who have smashed a great 
number of these bottlenecks. It 
symbolizes a mighty increase in 
output of weapons as well as mil- 
lions of fluorescent lamps and 
other iighting tools which have 
routed improper seeing conditions 
from their fox-holes in American 
industry. 


On the eve of its second year, 
the Bomber-Builder Program is 
warming up its reconditioned mo- 
tors and is taking off with “target 
for tonight” — and for countless 
nights and days to come — the 
remainder cf lighting bottlenecks 
yet to be smashed all along the 
broad industrial front. 


For Dramatic Effect 


A year ego, with four-motored 
flying “forts” capturing the pub- 


lic imagination, the sponsors of 
the lighting - bottleneck - smashing 
program, chose the bomber as the 
symbol of their purpose and of 
such accomplishments as the pro- 
gram might achieve. They could 
just as well have selected a tank, 
a sub, a jeep or any other effec- 
tive moder1 weapon being forged 
in the nation’s war plants. 

That the Lomber symbol has had 
its proper diamatic effect is clear- 
ly and impressively substantiated 
by astonishing results as are out- 
lined at the end of this tribute. 
At this point, however, let’s brush 
up once more on how it comes 
that a lighting man, without much 
knowledge of a four-motored fly- 
ing “fort” can build one—let alone 
build as many as five or ten. 
Here’s how: 


Man-Hour Equivalent 


Originally, it took as many as 
100,000 man-hours to build a four- 
engined bomber. Obviously, any 
lighting man who could increase 
the productivity of men in war 
plants through improved seeing 
conditions by at least 100,000 man- 
hours would, in effect, have built 
a “flying fortress.” Facts are 
available to show that many an 
improved ligiting job has boosted 
production 10 per cent — 30 and 
more per cent in some cases. To 
be ultra conservative, only a 3 
per cent buost was used as the 
yardstick in the Bomber Builder 
evaluations. 

A 8 per cent increase in the pro- 
duction of a war worker, assum- 
ing he puts in only 2,000 hours a 
year, would amount to 60 added 
man-hours annually. Divide the 60 
into the 100,000 man-hours need- 
ed to build a bomber, and you 
find that 1,667 workers would 
have to have their seeing condi- 
tions improved before a lighting 
man has, in effect, built a bomber. 

By translating man-hours add- 
ed to industry through the remov- 
al of lighting bottlenecks into 
terms of fighting planes, the 
Bomber-Builder Activity inspired 
lighting men to fight harder than 
ever for their country with a 


GOING UP!—Progress of the nation-wide Bomber Builder Activity is re- 
corded on giant thermometer (above) erected in General Electric Institute 


Nela Park, Cleveland. 


Names of outstanding eliminators of lighting bot- 


tlenecks are inscribed in the Wartime Lighting Service Record Book as 


shown here. 


Score at the end of the first year of activity: 800 four- 


engined bombers; well over a million war workers benefitted by the im- 
proved lighting; and 80 million man hours added to the war effort an- 
nually! Here you see Grace Withington, Bomber Builders’ scribe secre- 
tary, lighting a single candle on a real birthday cake as A. E. Lennox, 
publisher and editor of the activity’s pictorial magazine, positions an ar- 


row where it is estimated the “mercury” will 
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rise to on September 7. 
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weapon as mighty as pen or sword. 
Besides, he who took the pledge 
to gear his lighting efforts to the 
war effort yet to use a minimum 
of critical materials became elig- 
ible at onee to receive a silver 
bomber lapel emblem. His name 
was inscribed in a War Lighting 
Service Record Book enshrined at 
G. E. Institute, Cleveland. And if 
his efforts benefited as many as 
1,667 workers, he was awarded the 
coveted gold bomber lapel insignia 
of the Bomber-Builder program. 
He was accorded enviable oral and 
written tributes. Now let’s train 
our bomb sights on the results. 


80,000,000 Man-Hours! 


Several weeks ago ELECTRICAL 
SoutH asked the Bomber-Builder 
sponsors to project official fig- 
ures of that date to reach a con- 
servative estimate of the score as 
of one year since the program was 
launched. Briefly, the facts are 
these: 

Nearly 80 million man-hours a 
year are being added to the war 
effort as a direct result of the 
Bomber-Builder Activity. 

These bomber builders — more 
than 3,000 lighting “craftsmen” 
and “organizers’—in effect have 
added to industry an invisible yet 
highly productive army of more 
than 83,333 war workers to the 
work benches and assembly lines 
of the nation. 

The 80 million additional man- 
hours, if divided by the number of 
craftsmen participating in the 
Bomber Program, comes to 100,000 
man-hours. Theoretically, each one 
of the Craftsmen to date has built 
a four-engined bomber. Each such 
lighting man, if he had left his 
job to work at a lathe in a war 
plant, would have had to put in 
48 hours a week for more than 
forty years to equal the 100,000 
man-hours he is adding annually 
iby having stuck to his chosen 
field! 

The 80 million man-hours which 
the Program records is the amount 
of time required to build a sym- 
bolic sky-darkening fleet of 800 
four-engined bombing planes. Now 
that less time is required to build 
a plane than a year ago, perhaps 
that 80 million man-hours has 
built a thousand such mythical 
sky “forts” which otherwise would 
not be over Sicily and other Euro- 
pean key targets today. 

Embarking upon its second year 
of activity under a somewhat dif- 
ferent set of conditions, the Bomb- 
er Builders will concentrate main- 
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ly on getting war plants: 

1. To get all the light possible 
out of present lighting equipments 
through frequent cleaning as part 
of a practical maintenance sched- 
ule; 

2. To encourage cleaning of 
walls, ceilings and to use paint 
when needed; 

3. To aid in the relocation of 
lighting equipment and/or ma- 
chines, all with an eye to improv- 
ing seeing conditions of the work- 
er; 

4. To exterminate glare both 
from daylight and artificial light 
sources; 

5. To educate workers, showing 
them how they can help themselves 
to improve their own seeing con- 
ditions. 

Restrictions have been put on 
materials which were available to 
lighting men in the past year. But 
being made of sturdy stuff, the 
Bomber Builders will doubtless 
turn in a more impressive per- 
formance in the year to come than 
they have just achieved. 





Review of Wartime 
Lighting Equipment 
‘(Continued from page 28) 


The ballast for the three kilo- 
watt reflector for one lamp which 
is mounted remotely from it is 
shown in Figure 20. These bal- 
lasts weigh approximately 350 
pounds, and must be securely 
mounted either to the ceiling or a 
post whenever this type of equip- 
ment is used. 

Figure 21 shows the new Shal- 
low Wireway Fluorescent Indus- 
trial unit as manufactured by the 
Curtis Lighting, Inc. It is avail- 
able for either 40-watt or 100-watt 
lamps. The channel itself weighs 
less than 2% pounds and there- 
fore is well within the limitations 
established by the War Produc- 
tion Board. The reflector is of 
Masonite. The unusual contour 


Left to right: Figs. 19 and 20. 


Below: Figs. 21 and 22. 











of the top housing gives this unit 
exceptional rigidity. The units are 
furnished with two brackets each 
with two holes for chain suspen- 
sion. A sliding clamp hanger can 
also be used at any point between 
the ballasts and the sockets. 
The Silv-A-King units, made by 
the Bright Light Reflector Com- 
pany, Inc., specifically designed to 
conserve steel and other materials, 


are called “Victory” units. See § 


Figure 22. One feature of this 
equipment is the rigid end-plates 
which act as bumpers to prevent 
sockets from being broken or 
forced out of position. The bal- 
last is exposed and starters are 
located on the top of the channel. 
The reflector can be quickly de- 
tached from the hood by loosening 


’ two fibre thumb nuts. 


Just what the future will bring 
forth, either before the war ends 
or after, we do not know. There 
are a great many materials worthy 
of consideration for use in light- 
ing equipment. They are used at 
present in many other products, 
such as the food trays we use in 
cafeterias. It is simply a question 
of development to bring these 
products into actual use in light- 
ing work. 
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Typical of the coordination of lighting and architecture is the matter of making long narrow stores 
look distinctively attractive. In this store, the architect has utilized the form of the lighting plus dis- 
play ingenuity in the wall racks to work out an individualized appearance. 


Postwar Lighting Trends 


F THE UNITED STATES gov- 

ernment had told us five years 
ago that we were going to be in 
a global war in a few years and 
that lighting should be prepared 
to help fight the war to the limit, 
I dont think we could have been 
much better prepared than we 
were when the Japs struck at 
Pearl Harbor. We have lamps of 
high efficiency, in white, daylight, 
or colors; time and space-saving 
lamps that produce heat, germi- 
cidal radiation, sunlight, and fluo- 
rescent effects. We have 3000- 
watt lamps squeezed into a tube 
1-3/16” x 55”, and 1000-watt lamps 
the size of a cigarette. We have 
design data, efficient reflecting 
equipments, and installation ex- 





*Ilumi Engi . Lamp Department, 


General Electric Company, Cleveland, Ohio. 
Adapted from an address before the Georgia 
Atlanta, Georgia. 
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By James M. Ketch* 


perience with all of these sources. 
We know how to produce 100 fe. 
or more for factories and accept- 
able low brightness for blackout. 
When you find you cannot get 
all the lamps you want for homes, 
stores, and electrical advertising, 
and they have taken away some of 
your photographic lamps, cut out 
the colored lamps, and eliminate 
many types and sizes of lamps you 
would like to use, you will realize 
as never before that “light has 
gone to war” with a vengeance. 
When you and I were in khaki 
in 1917-1918, we sang “Keep the 
Home Fires Burning.” The boys 
this year are singing “When the 
Lights Go On Again All Over the 
World.” We cannot let them down, 
for they are expecting a better 
world to live in than ever before. 
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That’s what they are fighting for! 

Just as surely as illuminating 
engineers and manufacturers of 
lamps and lighting devices were 
ready and waiting to apply light- 
ing to war needs, so will they be 
equipped to fit lighting to peace- 
time needs. We, as lamp manufac- 
turers, are often asked “How long 
will it take you to convert your 
factories to peacetime produc- 
tion?” The answer, figuratively at 
least, is “Just as long as it takes 
us to change the shipping labels 
on the lamp cartons.” Most of our 
lamps built for lighting war fac- 
tories are also well suited to light- 
ing stores, offices, schools and 
homes. 

The manufacturers of lighting 
equipment are now devoting prac- 
tically all their manufacturing 
space and man hours to making 
industrial equipment. It is expect- 
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An exemplary office lighting system may be so unobtrusive that its in- 


fluence is emphasized entirely at the work level. 


(Top) In this large 


general ofiice the flush, fluorescent troffers have been so skillfully de- 
signed that the units seem to disappear as the eye looks down the ceil- 


ing from work positions. 


(Below) Another office installation demonstrat- 


ing that large general offices can be uniformly lighted with comfortable 
levels of illumination from sources that seem to blend into the ceiling. 





ed, however, that during the tran- 
sition-to-peace period, when met- 
als and man hours will be made 
available for civilian needs, the 
manufacturers will have machines 
and manufacturing capacity to 
absorb them as fast as released. 

There is no prognostication to- 
day about the products of tomor- 
row: pre-fabricated houses, plas- 
tic automobiles, chemical fabrics, 
a helicopter in every back yard, 
rubberless tires, 100 octane gaso- 
line, television, and other elec- 
tronic devices galore. 

Most of the descriptions of 
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these devices are based on sound 
scientific facts coupled with a lit- 
tle inspired scientific crystal gaz- 
ing and stimulated by some well- 
justified wishful thinking. Who is 
to say, “It cannot be done”? I am 
always inspired by C. F. Ketter- 
ing’s statement about the bumble 
bee: “According to the theory of 
aerodynamics, and as may be read- 
ily demonstrated through experi- 
ments, the bumble bee is unable to 
fly. This is because the size, 
weight and shape of his body, in 
relation to his wingspread makes 
flying impossible. But the bumble 


bee, being ignorant of these scien- 
tific truths, goes ahead and flies 
anyway and make a little honey 
every day.” You can tell me al- 
most any scientific fairy story and 
I, for one, would be very slow to 
pronounce it impossible. 

Let us for a moment, however, 
get our feet on solid earth and 
face some practical futures in 
lighting. The trend will, I believe, 
gravitate toward light to live with 
—those plus values of beauty and 
comfortable seeing as well as ef- 
ficient seeing. 

The research activities of our 
company, like those of practically 
every other manufacturer, are 
now devoted entirely to the war 
effort. But like any other forward- 
looking business, we are begin- 
ning to think of our future and 
yours. Running as an undercur- 
rent through all of this planning 
is the thought that our post-war 
lighting must be light to live with. 
Coupled with that, of course, is 
the need for lighting to continue 
expanding its utilitarian values 
and fitness for the practical needs 
of human beings. 

AsI see it, there are several 
characteristics that must be _in- 
corporated in the lighting of to- 
morrow in order that we can truly 
call it light to live with. 


Lighting and Architecture 


Architects are calling for a bet- 
ter coordination of lighting and 
architecture. This means that in 
new buildings there will probably 
be more built-in large-area cof- 
fers, troffers, and various types 
of coves. The architect is entirely 
justified in this request, but the 
illuminating engineer must see to 
it that the lighting also serves the 
purpose for which it was designed. 
We cannot lose now the gains in 
efficient seeing for which we have 
worked hard. As for the problems 
of relighting, there will probably 
be a trend in replacement fixtures 
toward those of the close-ceiling 
type which can be used _ either 
singly, or built into continuous 
lines or area patterns. Both the 
architects and consumers are ask- 
ing for light without the necessi- 
ty for such large and bulky sus- 
pended fixtures. Our package of 
light must be smaller! This could 
be accomplished by using fewer 
lamps having more lumens-per- 
foot incorporated in fixtures of 
better design and in many other 
ways. We2 trust that this can be 
accomplished without resort to 
methods using overly-bright fix- 
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tures that draw attention to the 
lighting system instead of the 
object lighted; in the factory the 
most important area to light is the 
work; in the store it is chiefly 
merchandise; in offices, drafting 
rooms and schools, it is mainly the 
table, desk top, or chalk board. In 
all of these, however, we must in- 
clude in our thinking the desirable 
environmental factors of light and 
color on walls and surroundings. 


More Color In Our Lighting 


In color we have a new dimen- 
sion in lighting not widely used 
heretofore because of the very in- 
efficient absorption methods of 
obtaining it. But now we have 
sources producing colored light at 
efficiencies undreamed of a dec- 
ade ago. Pure and saturated colors 
will probably be too strong for our 
tastes, but tints of light, like a 
pinch of salt in our soup, will 
make our lighted interiors more 
interesting. The mere flick of a 
switch will enable us to fit the 
color of our environment to our 
moods. 


” Probably other reasons for ovr 
general lack of interest in color- 
ed light have been our lack of un- 
derstanding of color and the ab- 
sence of practical design data on 
combinations of color sources to 
obtain the desired effects. Some 
progress has been made in practi- 
calizing color design information, 
and I believe that we will have 
more complete data when we are 
again allowed to use colored light 
sources. The understanding and 
appreciation will come as color is 
more widely used. 

A gesture was made several 
years ago on acceptable tinted 
sources in the form of the soit 
white fluorescent lamp. Listed as 
a colored lamp, it will be unavail- 
able until after the war. When 
considering the colors and tints of 
fluorescent lamps to be available 
after the war, the lamp manufac- 
turers will undoubtedly appraise 
carefully the _ light-to-live-with 
needs of the interior decorator and 
architect, the needs of the mer- 
chant and office manager, and 
the preference of average people. 





The limits on efficiency of in- 
candescent lamps are well defin- 
ed and, in the light of our present 
knowledge, the economics of sizes 
of fluorescent lamps indicate di- 
minishing returns for lamps of 
higher wattages. Following the 
pattern of incandescent lamp de- 
velopment, we are at the point of 
horizontal development of fluores- 
cent lamps to better fit them to 
specific needs. As in the case of 
incandescent lamps, this Jateral 
development calls for a balancing 
of sacrifices in efficiency against 
gains in net light output, or at- 
tainment of desired physical char- 
acteristics or dimensions. 


The Lamps of Tomorrow 


Although further gains in ef- 
ficiency of incandescent lamps 
are improbable, their possibilities 
for diverse applications are broad. 
In addition to their low cost ard 
simplicity of operation, their ver- 
satility in matters of lumens per 
cubic inch of lamp bulb, small fil- 
ament size for focusing and opti- 
ca! systems and latitude of bulb 





Warplane production has required such a tremendous expansion in so short a time the aeronauti- 


cal industry has set its standards for lighting high. 


It has done this for the same objective that 


has influenced its general plant efficiency in other factors, i.e., the maximum production that men 
and machines and management can devise. 
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Textile mills have provided one of the most receptive industrial fields for advanced lighting meth- 

ods. Few industries have seeing problems requiring more careful consideration, and lighting de- 

sign has developed a repertory of specialized applications in this field. Here is a typical, modern 

lighting installation of continuous row troffers equipped with fluorescent lamps. Ill critical see- 
ing jobs are uniformly accomodated. 


shape should not be _ overlooked. 
Incandescent sources cannot com- 
pete with gaseous discharge sour- 
ces on efficiency, but they will 
probably continue to dominate the 
field in many other ways. 

Like anyone else, we would like 
to eliminate the ballasts, but they 
are necessary element in any arc 
source whether it be mercury, car- 
bon, hot or cold cathode. 

There are many ways of start- 
ing a fluorescent lamp, and, there- 
fore, there is more hope for event- 
ually eliminating the starter. For 
general purposes, and for the du- 
ration, the present  hot-cathode 
and starter combination seems to 
us to be the most suitable because 
of lamp life and the necessary con- 
servation of critical materials 
which are necessary for other 
methods of starting. 

Until recently, high-voltage cold 
cathode light sources were not 
made in standard units. Accord- 
ingly mass-produced hot-cathode 
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standard Mazda F sources were 
more adaptable for general light- 
ing, and the cold-cathode sources 
found their logical application in 
custom-built lighting. The trend 
toward standardization of cold- 
cathode units will broaden their 
application for general illumina- 
tion. 


Trend In Specific Fields 


Industrial—It is estimated that 
with the excellent lighting in all 
of our new war plants and relight- 
ed old plants, industry is today 
but a fourth well lighted. Also the 
new high-level jobs have proved 
what many of us have long felt: 
even though overhead general 
high-level lighting is basic, and 
the first requisite of a good sys- 
tem, used alone, it falls short of 
being completely adequate for 
many industrial processes. We 
will probably see an _ increasing 
number of well-designed, custom 
built lighting devices for close-up 


or plus lighting which are design- 
ed to meet some of the unusual re- 
quirements of diffusion or posi- 
tion, or to produce footcandle val- 
ues that are not easily obtained 
from general lighting alone. 

In the design of industrial light 
ing reflectors and systems, some 
sacrifice has been made in visual 
comfort in order to obtain high re 
flector output and utilization, and 
the lowest cost of footcandles. 
With the availability of higher 
efficiency light sources and gene 
rally lowered lighting costs, we 
can well afford to raise the star- 
dards of visual comfort in ou! 
factories and approach those & 
tablished for commercial purpos 
es. One cannot overlook the im 
portance of controlled envirot- 
ment pioneered by one large it 
dustrial plant designer, and quite 
generally adopted in principle by 
all leading designers. Controlled 
environment, of which high-level 

(Continued on page 82) 
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Electrie Institute Plans 
Service Training Program 


HE ACUTE shortage which 
has developed in electric re- 
frigeration mechanics, making it 
necessary for service organiza- 
tions to turn down repair jobs be- 
cause there are not enough trained 
men, has prompted the Electric In- 
stitute of Washington, to make a 
survey of the manpower available 
for this work. Steps have been 
initiated to insure that trained 
servicemen now available will be 
permitted to stay on their jobs so 
that they can take care of the 
service needs and train other men 
mechanically inclined, who will 
be made ready to take over the 
repair work as rapidly as possible. 
The Electric Institute of Wash- 
ington is a non-profit agency, or- 
ganized in 1934, whose member- 
ship includes most appliance selling 
dealers, department stores, spe- 
cialty appliance retailers, servic- 
ing agencies, furniture and hard- 
ware stores, wholesalers, manu- 
facturers, contractors and others 
interested in the sale or repair of 
electrical appliances and equip- 
ment. 

Prior to the war, the Institute 
functioned primarily as a promo- 
tional agency through which the 
public was educated to the in- 
creased use and care of electrical 
equipment and through which the 
industry was educated through 
sales training programs, merchan- 
dise campaigns, etc. 

Under the present wartime con- 
ditions, the Institute is primarily 
concerning itself with helping its 
membership in the effort to main- 
tain existing equipment in oper- 
ating condition. 

It was to this end that it con- 
cerned itself in making a survey 
of the service manpower situation. 

This study showed that 60 per 
cent of the full-time manpower 
was employed in repair agencies 
which were members of the Elec- 
tric Institute. In some fields of 
repair work, this percentage was 
considerably larger. Seventy per 
cent in the field of domestic re- 
frigeration; 87 per cent in electric 
washers, and approximately 50 
per cent in electric motor repair 
shops. 

It is pointed out that electric 


appliances and equipment repairs 
are essential to civilian economy. 
The importance of maintaining 
existing electrical equipment in 
proper operation has been recog- 
nized by WPB in the allocation of 
critical materials for the manu- 
facture of repair parts. The War 
Manpower Commission and Se- 
lective Service have recognized 
the importance of maintenance of 
existing equipment and have es- 
tablished that field as an essen- 
tial occupation. 


Impressive Number of Appliances 


The importance of electric ap- 
pliances is reflected in the follow- 
ing equipment which is contribut- 
ing to the safety and health of 
215,000 families in the Washing- 
ton area—particularly at this time 
when the war demands the highest 
in efficiency for every worker: 

175,000 electric refrigerators 
conserve health and food; 

24,000 electric ranges conserve 
essential vitamins and minerals. 

295,000 home radios, essential to 
war information, civilian defense 
and morale; 

77,000 washers save time and 
energy and promote health; 

203,500 hand irons are essential 
to present living standards; 

125,000 vacuum cleaners do 
twice the job in half the time as 
compared with the old-fashioned 
methods of controlling dirt; 

45,000 electrically operated and 
controlled central heating plants 
are necessary to health and com- 
fort. , 

In the commercial! field, the ex- 
ample of electric refrigeration is 
sufficient to indicate the import- 
ance of electrical equipment. 

The survey of repair agencies in- 
dicated a very serious decrease in 
the manpower available for appli- 
ance and equipment repairs. De- 
mands for these technically train- 
ed men have been very great, both 
from the armed forces and from 
war industries. As a result, a 
very large number of these men 
have left the industry. The per- 
centage of decreases in available 
manpower varies among the dif- 
ferent types of repair service, with 
the largest percentage of decrease 
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occurring in the repair devices 
most essential to the civilian econ- 
omy, it was pointed out by the 
Institute. 

The full-time manpower in the 
the domestic refrigeration field is 
considerably less than it was at 
the peak season in 1941. And in 
the field of motor repairs, which 
is the basis for many other serv- 
ices, particularly commercial re- 
frigeration, oil burners, washers, 
elevators, etc., the decrease in 
manpower approximates 50 per 
cent. 

Not only has a significant per- 
centage of its experienced man- 
power been lost, but there has 
been a very large turnover of men 
in repair agencies. The turnover 
in recent months has been over 
30 per cent, with the armed forces 
and war industries bringing this 
about by their urgent demands for 
these servicemen. It is estimated 
that effective manpower in essen- 
tial electric appliance and equip- 
ment repairs has been reduced by 
at least 50 per cent. 

In normal times, a very size- 
able percentage of new appliance 
sales represented replacements of 
devices already owned by the pur- 
chaser of the new appliances. The 
estimated percentage of sales re- 
placing other equipment in the 
Washington area were 40 per cent 
on electric refrigerators, 25 per 
cent on washing machines, 70 per 
cent on vacuum cleaners. With no 
new appliances and equipment 
available for existing occupancies, 
it is obvious present equipment 
which formerly would have been 
traded in on new devices must 
now be kept in repair. This con- 
dition has resulted in a tremend- 
ous increase in the volume of 
repair business in all lines of ap- 
pliances and equipment. 


Service Volume Up 22% 


The survey showed that there 
was a 22 per cent increase in ap- 
pliance repair volume over the 
previous year, and with no new 
appliances available, there is lit- 
tle doubt but that the repair vol- 
ume will increase at least 50 per 
cent by the end of 1943. 

In other words, if all present 
servicemen now employed in the 
Washington area could be retained 
for the balance of 1943, the indus- 
try would be in a position in which 
it would be forced to handle a 50 
per cent increase in volume over 
that handled in 1941 with approx- 
imately one-half of the effective 


(Continued on page 81) 
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Fig. 1. A 12-unit 40,000 kw Ignitron mercury-are rectifier installation. 


Hlectronics in Industry 


NE DOES NOT have to be a 

research physicist, an elec- 
trical engineer, or even associated 
in any way with the scientific 
professions, to be definitely con- 
scious of the prevailing wave of 
publicity on “Electronics.” In- 
deed, every type of publication 
from the technical journals and 
trade papers down through the 
popular scientific, and general 
magazines, has featured this sub- 
ject as a great, nebulous post-war 
promise of things to come. 

What is this thing called “Elec- 
tronics”? There will be as many 
answers to this question as there 
are answerers, but a simple defin- 
ition is this—“The science of con- 
trolling electricity which has been 
freed from the boundary of con- 
ducting wires.” 

No matter how fantastic the 
electronic world of tomorrow may 
be, we have behind us about fif- 
teen years of genuine industrial 
achievement in the electronic art. 


*A talk presented before the Industrial Power 

i of South n Electric Exchange, 
Atlanta, Ga. Mr. Alexander is an engineer in 
the Industrial Control Division, General Elec- 
trie C Sch tady, New York. 
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By E. H. Alexander* 


The future of industrial electron- 
ics is none the less bright because 
of this experience. However, my 
remarks are directed toward ac- 
complishments of today, rather 
than a promise of tomorrow. 

At present there seems to be a 
rather broad and natural division 
of the subject of industrial elec- 
tronics along functional lines as 
follows: 


1. Large power conversion 
and inversion equipment. 

2. Electronic sources and 
electronic control of industrial 
heating. 

3. Electronic control for re- 
sistance welding. 

4. General purpose electron- 
ic control for power utilization 
devices, processes, measurements 
and instrumentations. 


Let us take a cross-sectional 
view of these four major divisions 
in the order stated above. 

Large Power Conversion and 
Inversion Equipment 

There is already installed in 

this country approximately 


3,000,000 kilowatts of rectifier 
equipment, and it has been esti- 
mated that 10 per cent of all the 
kilowatt hours generated in the © 
whole country this year will pass § 
through these electronic devices. 
Of course, the electrochemical in- 
dustries have been responsible for 
the tremendous expansion in the & 
use of these electronic devices. § 
The electrolytic 
aluminum and magnesium to meet 
the war-time requirements con- 
sumes great quantities of direct 
current energy. 

The large equipments with their 
accessory transformers and 
switchgear are: pumped ignitron 
rectifiers, such as shown in Fig. 1. 
This picture is a view of a large 
installation amounting to 40,000 
kilowatts of direct current energy, 
for the production of aluminum. 

For ratings below 500 kilowatts 
at 250 volts, the sealed ignitron 
rectifier has permitted the intro- 
duction to industry of an entirely 
new system of d-c distribution and 
utilization by bringing high volt- 
age a-c power to the load center 
and converting this power to the 
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d-c utilization voltage. Such a 
unit, coupled to a transformer and 
assembled integrally with a pro- 
tective, regulating and feeder 
equipment is shown in Fig. 2. 

A close-up view of the rectifier 
section only, of Fig. 2, is shown 
in Fig. 3 which shows six sealed 
ignitron rectifiers in the left-hand 
portion of the cubicle structure 
and the regulating portion in the 
lower center of the picture. Air 
circuit breakers for protective and 
feeder equipment occupy the rest 
of the space in the completely 
metal enclosed cubicle. Future 
markets for power conversion 
equipment will find the electronic 
rectifiers an established performer. 

In the field of large power 
frequency changing which really 
involves conversion and inversion, 
there will be shortly put into op- 
eration an electronic frequency 
changer, rated 20,000 kilowatts. 
This frequency changer will tie to- 
gether a 25-cycle and a 60-cycle 
power system and will permit the 
control of the direction and quan- 
tity of power exchanged between 
the two systems, regardless of 
frequency fluctuation of either 
system. This is a pioneering de- 
velopment, but the future of this 
type of equipment, or modifica- 
tions thereof, may change the 
whole complexion of the rotating 
apparatus field. 


Electronics in Industrial 
Heating 


Above the frequency ceiling of 
12 kilocycles, now obtainable by 
rotating machinery, there has 
been installed many kilowatts of 
a-c power at 500 kilocycles, using 
electronic tubes as the power os- 
cillators. These sources of power 
are primarily used for the induc- 
tive heating of metals. Dielectric 
heating shows great promise for 
heating of non-ferrous metals and 
organic solids, such as plywood 
and synthetic resin. This is al- 
ready being done and requires 
frequency in the range of 3 to 10 
megacycles. 

Fig. 4 shows a typical 5-kilo- 
watt, 550-kilocycle electronic heat- 
er with a table including heater 
coil and quench-ring fixture at- 
tached. A small gear is being in- 
serted in the heater coil of the 
electronic heater shown in Fig. 5. 

Experimentation in the frequen- 
cy range of 200 kilocycles to 30 
megacycles may unlock the answer 
to a considerable number of in- 
dustrial problems. 

In the control of the resistive 





Fig. 2. A sealed Ignitron mercury- 

are rectifier with transformer and 

d-c feeder switchgear. A complete 
d-c load center substation. 


Fig. 3. The sealed Ignitron recti- 

fier tubes of d-c load center sub- 

station shown in Fig. 2. D-c vollt- 

age regulator and regenerative con- 
trol in lower center. 


Fig. 4. A 5-kw electronic heater 
for induction heating of metal parts. 


type of industrial heating furnace, 
electronics have played an import- 
ant part. Utilizing saturable core 
reactors and electronic control to 
provide automatic throttling of 
the power input to the furnace, ex- 
tremely accurate control of tem- 
peratures may be obtained. As 
early as 1988 installations of “Re- 
actrol” were made on such serv- 
ices as steam super-heaters, elec- 
tric heat treating furnaces, chem- 
ical process plants, and in labor- 
atories. Single installations rang- 
ing from 3 to 3,000 kva, with as 
much as 812 kva operated from a 
single control have been made. 
Electronic control of saturable 
core reactors (Reactrol) is now 
used in the testing of aircraft en- 
gines, in the manufacture of ny- 
lon, in the annealing of range 
finder lenses, in the heat treat- 
ment of metals, and in many chem- 
ical processes. 

A typical installation of Reac- 
trol with its associated furnace is 
shown in Fig. 6. The schematic 





Fig. 5. 
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Work being inserted in heater coil of electronic heater. Also 
shows quenching ring fixture. 








Fig. 6. Box-type electric furnace 

with air re-circulation. Electronical- 

ly controlled by Reactrol shown on 
panel at left. 


arrangement of the electrical cir- 
cuit is shown in Fig. 7 and the 
electronic portion of the system 
which supplies controlled direct 
current energy to the saturable 
core reactor is shown in Fig. 8. 


Electronic Control of 
Resistance Welding 


No single industrial application 
of electronics has contributed 
more to the war effort than those 
applications controlling the flow 
of electric power to resistance 
welding machines. Approximately 
4,000 electronically controlled 
equipments for resistance welding 
have been produced during the 
past year, and their value as a tool 
for the fabrication of fighting 
equipment is well known. The use 
of aluminum-bearing alloy sheet 
is not expected to cease after the 
war, and thus the use of electronic 
equipment to improve its fabrica- 
tion is expected to expand. More 
recently the welding of high car- 
bon steel offers another consider- 
able extension for the use of elec- 
tronic equipment. 

The day may come when large 
structures such as buildings and 
ships will be fabricated by resist- 
ance welding instead of arc weld- 
ing. It is now possible to employ 
any technique for welding, anneal- 
ing, and tempering a _ metal-to- 
metal joint in any desired se- 
quence of controlled operations. 
Fig. 9 shows an electronic se- 
quencing panel for controlling the 
heat and the length of time of a 
multiplicity of welding, cooling, 
annealing, and tempering sequen- 
ces. 

The power supply is of para- 
mount importance in the mainte- 
nance of weld quality. Variations 
in the voltage of the power supply 
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Fig. 7. Schematic wiring diagram 
of electronic heat control for fur- 
nace shown in Fig. 6. 


make it difficult to maintain con- 
sistent quality of welds under a 
variety of welding conditions. For 
that reason electronic voltage com- 
pensating means for regulating 
the voltage at the welding trans- 
former offers one solution; with 
this type of equipment it is pos- 
sible to improve greatly the con- 
sistency of welds even from power 
supplies which are inadequate to 
maintain closely regulated voltage. 

Whenever magnetic materials 
are moved in or out of the throat 
of a resistance welding machine, 
the resulting change in impedance 
causes a corresponding change in 
the welding current. In order to 
eliminate this change in current a 
compensator known as the “cur- 
rent regulating compensator” 
makes automatic adjustments for 
the variations in impedance, or 





aareens eee anette tense 


Fig. 9. A sequence control panel 
for program timing and heat con- 
trol of a resistance welding ma- 
chine. Electronic timing does it. 












Fig. 8. Electronic control panel for 

use with saturable reactor to con- 

trol heat input to furnace shown 
in Fig. 6. 


changes in line voltage, and tends 
to hold the welding current con- 
stant regardless of these varia- 
tions. Fig. 10 shows one of these 
current regulating compensators 
installed in conjunction with an 
all electronic control panel and its 
associated resistance welding ma- 
chine. The compensator is shown 
mounted above the main control 
panel in the upper right-hand cor- 
ner of the equipment. 

An interesting and important 
application of electronically con- 
trolled resistance welding is 
shown in Fig. 11. This figure 
shows the fabrication of a stream- 
lined railroad passenger car. 


General Purpose Electronic 


Control 


The great number of successful 
applications in this functional di- 
vision of industrial electronics 
would require individual treatment 


to do it justice. We can only pick | 


a few examples in this group to 
show the versatility of electronics. 
In fact, in many modern equip 
ments electron tubes are now the 
only line of communication be 
tween those tiny amounts of e2- 
ergy which tell of certain condi- 
tions existing in some process re 
quiring control and the _ brute 
force conventional control. 

Here, the electronic tube lends 4 
helping hand in a noiseless, high 
speed, inertia-less manner to those 
signals so weak as to be incapable 
of use by conventional control, by 
amplifying them to usable level§ 
where conventional control call 
take over. 

One of the recent important im 
provements has been in the elet 
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HERE’S SOMETHING NEW! Something every 
electrical contractor and maintenance man should 
know about. Synthetic Insulated Wire and Cable— 
produced by Walker of Conshohocken ! 


The new insulation has many desirable properties. 
It is tough, flexible and long-aging. It is heat re- 
sistant and fire resistant. And—best of all!—it is 
unaffected by oils, alkalies, acids and moisture! 


Walker “Synthetic” may be had in all standard colors 
—black, white, red, blue, yellow, green—and in 


other colors on request. What’s more—these colors 
won't scuff off! Sizes range from small diameter 
building and control wires up to large circular 
mil. cables. 

Write for the sample card which explains features 
and lists suggestions for use. Walker Brothers, 
Conshohocken, Pa. 


Note—Current WPB regulations on priorities for copper wire apply also to Walker “Synthetic”, 
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tronic control of d-c motors for 
wide range, adjustable speed drive 
(Thy-mo-trol). The control of d-c 
motors by supplying power to them 
from a controlled electronic recti- 
fier is not a new art, for such 
equipments were in successful use 
before 1928. However, certain im- 
provements in current limit reg- 
ulation to the armature circuit, to- 
gether with automatic armature 
IR drop compensation have led to 
a much iraproved co-ordinated rec- 
tifier equipment, making it pos- 
sible to take advantage of the vers- 
atile d-c motor from an a-c power 
supply. With the motor, this 
equipment makes the unique ad- 
justable speed drive offer several 
outstanding features heretofore 
obtainable only by sometimes cum- 
bersome and expensive means. 

This wide speed range, stepless 
electronic controller provides for 
starting, stopping, dynamic brak- 
ing, constant current acceleration 
to a preset speed point and, where 
required, reversing by the addi- 
tion of standard magnetic revers- 
ing contactors. A simple, single 
dial, speed control unit varies arm- 
ature voltage for speeds up to ba- 
sic speed, and field current with 
speeds above basic, so that it is 
possible to operate the motor over 
its entire available speed range. 
The current limiting characteris- 
tic permits the motor to acceler- 
ate at the maximum possible rate 
without overloading either the 
motor or control. Once the speed 
has been pre-set the system pro- 
vides closely regulated armature 
voltage and compensation for arm- 
ature voltage drop, with the resuit 
that the speed is held very closely 
to constant speed, independent of 
the load and ordinary line voltage 
variation. 

Figs. 12 and 13 show the elec- 
tronic control panel and its sep- 
arately mounted control push but- 


Fig. 10. A spot welding machine 
complete with electronic control and 
current regulating compensator. 
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ton station complete with speed 
selecting potentiometer. Because 
of its physical arrangement, such 
a packaged electronic equipment 
adapts itself, particularly, to 
built-in applications for the ma- 
chine tool industry. Such an appli- 
cation is shown mounted on a ma- 
chine in Fig. 14. 

Only the motor of this Thy-mo- 
trol drive contains rotating parts, 
and in many machine tool appli- 
cations this reduction in vibration 
is highly important to the quality 
of the finished work. 

Many industrial processes re- 
quire the measurement and con- 
trol of heat energy. Since temper- 
ature itself cannot be measured 
directly, it is one of the more 
difficult physical properties of 
matter to measure, especially 
when the location of the body to 
be measured is in an inaccessible 


Fig. 11. Stainless steel railroad 
ears being fabricated by resistance 
welding, electronically controlled. 


location. Photoelectric tubes are 
especially suited as measurers of 
radiant energy from bodies heated 
to a temperature value where vis- 
ible energy is radiated. 

Let us take, for example, the 
manufacture of Portland cement. 
Here raw materials are “burned” 
or “clinkered” in large rotary kilns 
where the maximum temperature 
required of the material is about 
2750°F. The fuel combustion tem- 
peratures are over 3000°F, so that 
correct and economic clinkering 
necessitates control of the time 
the materials are exposed to the 
flame, as well as the maximum 
temperature attained by this 
clinker. 

Inaccessibility of the clinkering 
zone to normal means of actually 
determining temperature led to 
the consideration of the photoelec- 
tric tube as a means of detecting 


Fig. 12. (left) Thy-mo-trol recti- 
fier panel for a 1-hp, d-c motor. Pro- 
vides variable voltage to both arm- 
ature and field. Fig. 13 (right) 
Separately mounted push-button 
station with integral speed adjusting 
means for motor control in Fig. 12, 


and controlling clinkering temper. 
ature. The high rate of response 
of this electronic device and the 
range of temperatures used, per 
mits the most accurate and rapid 
detection of temperature changes, 

A photoelectric tube arranged in 
a light-tight housing such as shown 
in Fig. 15 with its complete op 
tical system is focused to produce 
an image of the hottest spot of 
the clinker bed on the sensitive 
phototube. The variation in the 
output electrical energy of the 
phototube is quite small, and is 
amplified on a photoelectric py- 
rometer panel, such as shown in 
Fig. 16. This panel is designed 
to minimize the effective changes 
of line voltage, change in tube 
characteristics with age, and other 
disturbing features on the cali- 
bration of the instruments. 

Moreover, independently adjusi- 
able control points for both the 
“hot” and “cold” direction of op- 
eration are provided. Not only is 
the speed of the kiln controlled to 
regulate the time of exposure of 
the clinker to the flame, but a 
record of kiln speed in revolutions 
per hour, as well as temperature, 
are recorded simultaneously on 4 
strip chart recorder. 

A typical installation to ten ro- 
tary cement kilns is shown in 
Fig. 17. The photoelectric tube 
and its optical system is focused 
to “look” through a small hole in 
the kiln hood. The photoelectric 
tube may be seen mounted on 4 
vertical pipe support in the center 
of the picture. (See circle.) 

The completely automatic charg- 
ing of storage batteries is equally 
important to the industrial and 
public utility field By using elec- 
tronic tubes as a controlled recti- 
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Fig. 14. A modern machine equip- 
ped with wide speed range elec- 
tronic motor control. (Thy-mo-trol). 





Fig. 18. An all-electronic battery 
charger with complete voltage reg- 
ulation and current limit features. 


tier, with other accessory tubes as 
an electronic regulator, an adjust- 
able, self-regulating phanotron 
rectifier has found wide applica- 
tion. Usually used for batteries op- 
erating at 120 volts or higher, 
these electronic rectifiers will au- 
tomatically charge the battery ac- 
cording to the requirements gov- 
erned by its discharge rate, re- 
gardless of whether this is a con- 
tinuous, variable, or intermittent 


Electronics At Work 


The fundamental principles of the 
six basic ways in which electronic 
tubes function are explained in a new 
36 page booklet announced by West- 
inghouse Electric and Manufacturing 
Company. 

Schematic drawings of the tube 
construction and diagrams showing 
the typical circuits for the various 
functions are used to explain how 
electronic tubes rectify, amplify 
generate, control, transform light 


into current and current into light. 
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Fig. 15. A dust-tight phototube hold- 

er, complete with optical system 

showing back cover removed with 
phototube in place. 


duty. The unique voltage charac- 
teristic of this equipment gives an 
essentially flat voltage character- 
istic from no load to full load, and 
then breaks abruptly into a rel- 
atively constant current character- 
istic. Independent adjustment of 
current limit setting and voltage 
are obtained by small potentiome- 
ters shown on the front of panel 
in Fig. 18. 

The complete rectification and 
voltage regulation of this equip- 
ment is electronic, thereby elimi- 
nating the use of moving parts. On 
an attempted reversal of current, 
it is self-protecting, thus eliminat- 
ing the necessity of reverse-cur- 
rent protective devices. 


Conclusions 


In view of the tremendous 
amount of electronic promises of 
the future which are now rampant, 
it becomes essential to face cer- 
tain facts. Electronic devices for 
a given current rating will prob- 
ably always have an inherent cost 
greater than that of a single-pole 
knife switch. If the knife switch 
will do the job, it is not a sound 
application to propose the elec- 
tronic device for the job. 

But if the knife switch cannot 
do this job quickly enough, if it 
wears out too quickly, if the ac- 


Industrial and military applications 
for each of the six basic functions 
are described and illustrated in this 
booklet, ‘The ABC of Electronics ut 
Work.” High frequency heating, 
dynetric balancing, resistance weld- 
ing control, radio and radio-tele- 
phony, television, Precipitron, indus- 
trial and medical x-ray are a few of 
the electronic devices that are in- 
cluded. 

A copy of booklet B-3260 may be 
secured from Department 7 N 20, 
Westighouse Electric and Manufac- 
turing Co., East Pittsburgh, Pa. 


















Fig. 16. Electronic amplifier of 

photoelectric pyrometer with 2- 

point control. Amplifies output of 
phototube shown in Fig. 15. 





Ten rotary cement kilns 

under the control of photoelectric 

pyrometers. (One photoelectric tube 
shown in white circle.) 


Fig. 17. 


tion is not precise enough, or the 
open arc is objectionable, then we 
may begin weighing the extra cost 
of electronics against the better 
performance obtained. 

With the intelligent choice of 
industrial application and sound 
application engineering, the fu- 
ture of industrial electronics can 
be very bright. 






Primer on Electronic Tubes 


A 24-page nontechnical book titled 
“How Electronic Tubes Work’’ has 
been produced by the General Elec- 
tric Electronics Department at Sche- 
nectady, N. Y. It is designed pri- 
marily for industrial engineers. Il- 
lustrated with 117 sketches and pho- 
tographs, the book is a primer whose 
main emphasis is on how the elec- 
tronic tube operates. Basic tubes are 
described. The book (GEA-4116) is 
free on request to General Electric 
Co., Schenectady, N. Y. 
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a worthy addition to the famous “MEGGER?” family! 


MADE IN U.S.A. 
* HAND-CRANKED 
GENERATOR 


* DIRECT-READING 
OHMMETER 


* SIMPLE 
* RUGGED 
* RELIABLE 


*Trade Mark Reg. U. S. 
Par. Off. ” . 


With our Philadelphia factory now in full 
production, your needs for “Megger” 
Insulation Testers can soon be met. 

Our new U. S. models are of the same 
general design and are similar in every 
way to our well-known “Meg” and 
“Super-Meg” Insulation Testers, except 
that they are housed in plastic molded 
cases instead of aluminum. All internal 
parts are made to the same proven design 
and specifications as the “Meg” instru- 
ments,— without compromise or substitu- 
tion of materials. The cases are of high 
impact strength plastic, —one of the strong- 


est, toughest molding materials available. 


The entire instrument is built in our 
own plant by men and women who know 
how to make fine instruments. Our pro- 
duction is independent of the products of 
other instrument manufacturers. 

We are fully confident that you will find 
these new Insulation Testers worthy 
members of the famous “Megger” family, 
and we invite your orders for them. At 
present we are offering ranges up to 100 
and 1000 megohms with 500-volt genera- 
tors. We continue to supply various other 
types and ratings of “Megger”’ instruments 
as formerly. Write for new descriptive 
Bulletin 1735-O. 


JAMES G. BIDDLE CO. . 1211-13 arcu STREET - PHILADELPHIA 7, PENNA. 
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Wartime Lighting Counselors 
Break Production Bottlenecks 





Drafting Room Light Problem 
Solved With Cold Cathode 


By I. R. Webre 


HE INITIATIVE, ingenuity, 
and resourcefulness of Hig- 
gins Industries, Inc., is exempli- 
fied by the recently completed in- 
stallation of cold cathode lighting 
in their new drafting room. In this 
drafting room is performed all the 
intricate details of design required 
in the construction of medium car- 
go vessels, PT boats, and tank 
lighters which are fabricated on a 
24-hour a day basis in this pro- 
gressive shipbuilding plant. 
Milton L. Levy, electrical sup- 
erintendent of the plant, as well 
as the plant management, is thor- 


New Orleans Public Service, Inc. 








oughly convinced that adequat? 
lighting is essential if speed and 
accuracy are to be secured. 

The accompanying photographs 
show one section of the drafting 
room and a closeup of one of the 
fixtures. This represents approx- 
imately one-third of the _ total 
drafting room area but is typical 
of the entire room. 

Continuous rows of units on 
7 6” centers are mounted at the 
ceiling, which has a height of 
10’ 6” with the exception of those 
locations keneath air conditioning 
ducts where the ceiling height is 















Close-up of cold cathode fixture. 


At right, a cross section of fixture. 
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9’. A feature of the installation 
is the use of a 38-phase, 230-volt 
distribution system with one row 
of fixtures on each phase so as 
to eliminate stroboscopic effect. 

The close-up view and detail 
drawing indicate the simple type 
of fixture construction. There is 
32’ of 1” diameter FLA 3500° white 
tubing on each fixture. In loca- 
tions where three fixtures are con- 
nected on one transformer, the 
transformers are rated at 12,000 
volts, 120 milliamperes, 720 watts. 
Where two lighting units are con- 
nected on a transformer, the trans- 
formers used are 9,000 volts, 120 
milliampere, 595 watt units. All 
transformers are of the high pow- 
er factor type. 

The lamps in this section of the 
drafting room have been in op- 
eration approximately 300 hours, 
and lightmeter readings taken di- 
rectly beneath the low units indi- 
cate 65 footcandles, with 55 foot- 
candles between rows. Draftsmen 
working in this area state there i: 
no objectionable direct or reflec'- 
ed glare and no sharp shadows 







This equipment was fabricated 
and furnished by Industrial Elec- 
tric, Inc., of New Orleans, and 
the installation was engineered by 
Higgins Industries. 





Venetian Blinds Help 
Machine Shop Lighting 


By Howard L. Plahn 
Houston Lighting & Power Co. 


HE Schlumberg Oil Well Sur- 
vey Co., of Houston, Texas, 


specialize in delicate well survey 


equipment, as their name implies, 
and also do some delicate ma- 


chine work for Uncle Sam that 
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GREATER PLBXIBILITY 


than ever before in Fluorescent Fixtures for War Industry 






bia Ne ee bs 2 
Provides for Every Method _ 
of Mounting and Hanging 


The New MITCHELITE Design is amazingly 
simple and flexible. It can be used for 
every type of installation in factory, office 
er drafting reom Wide range of low-cost 
accessories and fittings, designed to save 
time installing and servicing, provide for 
every ivabl thed of mounting 

or hanging. FOUR “LIGHTWEIGHT” MODELS 
—2-light and 3-light units using 40-watt 
lamps—a 2-light unit using 100-watt lamps 
—and a 2-section unit for four 100-watt 
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MITCHELL Mancfacturing Co., 2525 Clybourn shve., Chicaye 





must remain secret for now. 

Their lighting problem was due, 
in part, to their trying to save 
space by moving their machine 
tools close to the outer walls of 
the building, with the machine op- 
erator facing the window. The 
old lighting system consisted of 
200-watt incandescent R. L. M. 
fixtures spaced on 15 foot centers 
and mounted 13 feet high. 

A light meter check-up revealed 
that the light given off by the 
incandescent lamps was hitting 
75% of the machinists on the 
back of the head, and, in their 
shadows, where the work was per- 
formed, there was only three foot- 
candles of light. On a bright day, 
the lathe operator, with his lathe 
next to the window, had plenty 
of light directly in his eye and 
on the other side of his work—a 





seeing condition that could hardly 
be made worse. 

To overcome these discouraging 
working conditions, the Houston 
Lighting & Power Co. submitted 
recommendations calling for ve- 
netian blinds on all outside win- 
dows, with the slats tilted at an 
angle to reflect the incoming sun- 
light up toward the ceiling rather 
than into the workmen’s eyes. 

The old incandescent fixtures 
were removed and replaced with 
a two 40-watt tube fluorescent fix- 
ture over each machine, mounted 
seven and one-half feet high and 
providing 40 footcandles of soft, 
comfortable light on the work. 

The foreman of the shop states 
that the consumption of aspirin 
tablets by workmen has been ma- 
terially reduced and work output 
stepped up! 


Prismatic Reflectors Adapted 
To Machine Shop Lighting 


By W. P. McCutcheon 


Birmingham Electric Co. 


HE BIRMINGHAM area is the 
only place in the country 


where all resources needed in the 
manufacture of steel are available 
at one spot. It follows that local 
industries should be most valuable 
to the country as heavy producers 
of ordnance materials. Like other 


Prismatic reflectors and new paint job improved seeing in this shop. 
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sections of the nation, most plants 
had to convert existing facilities 
to meet wartime needs. Lighting 
was among the things which re- 
ceived careful attention. 

One illustration where effective 
measures were taken is shown in 
the photograph of the Chas. (. 


























Steward Machine Shop. This is an 
independent machine shop.special- 
izing in subcontract work for oth- 
er industrial plants. Extending 
working hours into the night and 


machining to close tolerances made ~ 


it necessary to improve the see- 
ing conditions. 

Two steps were taken towards 
this objective. First, a complete 
new lighting system was installed 
using mazda “C” lamps in pris- 
matic reflectors for both high and 
low bay areas. Second, a new 
paint job was given the interior, 
which increased the efficiency of 
the new system and provided bet- 
ter working surroundings. 

The interest connected with this 
installation is that it is typical 
of hundreds of small plants 
(15,000 sq. ft.) throughout the 
country. It grew from a very 
small shop at its beginning to its 
present size by progressive small 
steps. Lighting improvement had 
not kept pace with other progress. 
Bare lamps, miscellaneous obso- 
lete reflectors spotted here and 
there were in use when war ceme. 

The new system measured in ex- 
cess of 30 footcandles when the 
work described had been complet- 
ed. Better workmanship, fewer 
rejects, increased production and 
improved working conditions re- 
sulted from these changes. It typ- 
ifies the type of service trained 
lighting men have rendered in 
furthering the war effort. 





Mercury Light Used 
For Carbonizing Pits 


By Frank E. Keener 
General Electric Company 


T ONE important aircraft 

base, instrument workers 
were having difficulty making ad- 
justments at bottom of certais 
meters enclosed in aluminum can 
approximately 3” diameter and 8” 
deep, painted black inside. Each 
worker had a 500-watt glass steel 
diffuser 4 ft.-above his head but 
still had to walk to a window for 
certain adjustments. Constant 
room temperature was necessary, 
requiring additional air condition- 
ing on account of the high watt- 
age lamps. 

Tests with daylight, with an 
empty instrument can, proved 200 
footcandles at top of can neces- 
sary to secure 5 footcandles at 
bottom of can held in horizontal 
position. 200 footcandles rectified 
fluorescent, general lighting, were 
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HOW TO CUT COSTS 


IN LIGHTING MAINTENANCE 


7 

The “Watch Dog,” newest in the G-E line of a 
fluorescent lamp starters, does not have to be FOR ADDITIONAL DATA SEND THE COUPON 
removed every time a dead lamp is replaced—it nee SS EE OE Wee ME ne 
remains in the fixture, ready to start the new lamp. Section G932-16 
This reduces the time spent in lighting main- Appliance and Merchandise Dept. 

° . P ° General Electric Company 

tenance. Further, it permits immediate replace- ideeomn, Gees. 
ment of dead lamps because no “cooling” period Gentlemen: Please send me additional information about your new 
is required. FS-40 “Watch Dog”’ Starter. 

What’s more, the “Watch Dog” is a precision 
lamp starter and a dead lamp stopper that ends 
blinking and flickering. Precision starting adds 
greatly to lamp life because it uses a minimum of 
emission material so vital to long lamp life. 





GENERAL & ELECTRIC 
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installed, allowing instrument 
workers to make fine adjustments 
anywhere in the room. Daylight 
was excluded by walling up win- 
dows to prevent glare. Estimated 
increased working efficiency was 
20 to 30 per cent. Approximately 
80 to 100 workers are in this area. 
Cost per worker was approximate- 
ly 15c per day for estimated aver- 
age increase in efficiency of 25%. 

Another’ interesting lighting 
bottleneck involving color quality 
of light was “broken” in the fol- 
lowing manner: 

Pits 12 ft. long, 4 ft. wide, and 
8 ft. deep used for converting coke 
into carbon electrodes were lined 
with firebrick and surrounded by 
producer gas tunnels. The tem- 
perature in the gas tunnels was 
very high to convert coke to car- 


Magnifying Loeal Light Aids 
Critieal Work on Small Parts 


bon. Any cracks in the walls of 
pits will allow flames to ignite 
coke in the pits, causing coke to 
burn rather than carbonize. In- 
spection is necessary each time 
pit is discharged. This is very dif- 
ficult with incandescent lighting 
as cracks are very difficult to see 
in black walls, and minute in- 
spection required going over en- 
tire area consumed several hours’ 
time. 

The entire area was lighted 
with high intensity mercury lamps 
with maintained intensity of 20 
footcandles. Mercury light causes 
black walls to appear green, while 
cracks remain black. Even small 
cracks can easily be seen in the 
bottom of the pit while standing 
at floor level. Inspection time was 
reduced as much as 90 per cent. 





By Howard L. Plahn 
Houston Lighting & Power Co. 


RIOR TO the war, the F. H. 
Maloney & Co., of Houston, 
Texas, were using an incandescent 
lighting system which was aug- 
mented by roof skylights to light 
their one daytime shift. The com- 


Howard Plahn measures lighting intensity over lathe 
upon which 64th-inch steel pins are tapered. 


pany manufactures long-wearing 
fiber pump parts, piston rings, 
etc., as well as delicately machin- 
ed metal parts for oil well equip- 
ment. 

Then came the war! The plant 


went on a three-shift, around-the 
clock work schedule that demand- 
ed more light for the night shift, 
This necessary lighting was fur- 
nished by simply installing a flu- 
orescent industrial unit over each ° 
machine tool, mounted 8 feet high, 
with the larger lathes using the 
two 100-watt tube fixture and the 
smaller machines using the two 
40-watt tube fixture. 


This sounds like an almost too 
simple and unscientific approach 
to a lighting problem, but it was 
found that if the same area were 
lighted by the square foot meth- 
od and without regard for machine 
location, only a few fixtures would 
have been saved, and would have 
resulted in some shadow with at- 
tendant low light levels on the 
working surfaces. 


With a fixture above each in- 
dividual machine, the operator has 
the most light where he needs 
it the most—on the work. In this 
case, the work had 50 footcandles 
of light with the spilled light il- 
luminating the aisles, which 
proved very ample, because in 
most locations the machines were 
close enough to mount the fixture 
on 10-foot centers. 

One difficult seeing task here 
was a lathe operation putting two 
tapers on a 64th inch steel pin. 
To aid the operator, a fluorescent 
local light was installed. It con- 
sists of two shielded 5-watt flu- 


Heatless fluorescent lighting, and combination local 
lighting and magnifier feature this inspection room. 
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WESTON 


DIRECT-READING 
ILLUMINATION METERS 








Model 703 Sightmeter 
— equipped with the sta- 
ble all-glass WESTON 
perfected VISCOR filter. 


Whenever you see a lighting man taking a direct 
measurement from a flourescent or other special light 
source... conveniently and quickly, and without con- 
sulting correction tables ... you can be reasonably 
sure the instrument is a WESTON Illumination Meter. 
For, all the WESTON models illustrated now are™ 
equipped to provide direct measurement of the illumi- 
nation from any light source ... regardless of the color 


composition. Model 603 
ad oe WESTON 
The development of these versatile instruments inti 
. . umination Meter 
stems from WEsTON’s time honored policy of pioneer- (VISCOR filtered) 


ing in the development of new measurement tools... 
then, continuing the research and development to con- 
stantly provide the utmost in convenience and de- 
pendability for the measurment need. 

Complete information on WESTON instruments for 
convenient light measurement, as well as for efficient, 
automatic. control of lighting, will gladly be sent on 
request. Weston Electrical Instrument Corporation, 
578 Frelinghuysen Avenue, Newark 5, New Jersey. 


en ee 
‘Uberatory Standards . . . Precision DC ond Specialized Test Equipment ... rf 
ae Portables . . . instrument Transfomers Measurement and Control Devices . : o) 
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orescent tubes with a five-inch 
magnifying glass mounted in the 
center. When this fixture is ad- 
justed properly on its adjustable 
bracket, the operator views the 
small pin through the magnifying 
glass, which increases it to about 
the size of a building spike. The 
lense has sufficient focal depth to 
allow the cperator some movement 
of the head without throwing the 
work out of focus. This fixture ap- 
pears in use on the first lathe in 
the photograph. 

The other photograph shows the 
air conditioned inspection room 
with 100 footcandles of light on 
the inspection bench. It will be 
noted that the magnifying local 
light is also used here for crit- 
ical inspection of small parts. It 
was found that under incandes- 
cent lighting, the infra-red heat 
waves, even with the air condi- 
tioning on, would expand the 
metal parts and cause an inaccur- 
ate measurement. This was avoid- 
ed by using fluorescent fixtures. 

The painting in this plant is 
excellent. The ceilings and walls 
down to 6 feet above the floor are 
painted a flat white, which covers 
what was formerly bare concrete 
with a poor reflection factor. 
From 6 feet on down to the floor 
the wall is covered with a light 
blue paint. This prevents contrac- 
tion of the eye pupil, because the 
wall in brightness is very near 
that of the work. If the walls 
were painted white, the eye would 
contract, and the darker machine 
work would be that much more 
difficult to see. 

All light fixtures and lighting 
circuit conduits are painted red 
while all three-phase power con- 
duits are painted black. Air and 
water pipes are in still another 
color for quick identification. 


Daylight Color Quality 
Best for Egg Inspection 


By Floyd A. Covington 


City Public Service Board 
San Antonio, Texas 


HE RECENT “Sight for Vic- 
tory” industrial lighting in- 
stallation in the Joe Lowe Cor- 
poration egg-drying plant, in San 
Antonio, Texas, is doing its im- 
portant part in speeding “Food 
for Victory” to our men on the 
fighting fronts. 
In addition, 


installation 
probably sets a record for a max- 
imum benefit given by a minimum 


the 


50 


Daylight fluorescent lamps were found to give best color quality for this 
egge-breaking and inspection room. Importance of the light is indicated 
by the fact that each girl breaks and inspects 4,000 eggs per day. 


number of lights and use of criti- 
cal materials. 

Only 18 two 40-watt fluorescent 
fixtures are providing 130 girls in 
the egg-breaking room of this plant 
with 32 footcandles of good qual- 
ity illumination. 

This is an average of only one 
light required for seven girls. The 
girls stand ciose together on both 
sides of three long tables and only 
six fixtures, 10 feet apart over 


each table, are required to give 
them the illumination they need, 
The daylight lamps in use were 
found to give best color quality. 

Each girl breaks and separates 
approximately 4,000 eggs per day 
and must carefully inspect each 
egg broken. Therefore, simple as 
it is, this lighting installation is 
very important to this plant which 
is now operating 100% on Govern- 
ment orders. 


Reflector Flood Lamps Applied 
Advantageously to Iron Works 


By James T. Meador 


Southern Electric Service Co. 


URING THE momentous time 
since Pearl Harbor, there 
have been many rapid advances 
made in all of the branches of 
industrial engineering. Especially 
so in the application of lighting 
for boosting our war production. 
In this activity, while fluores- 
cent lighting has come to the front 
in general use, the use of incan- 
descent lighting has also progress- 
ed to a remarkable extent which 
is primarily due to its flexibility 
of application, allowing it to be 
used in so many places where any 
other type of illumination would 
be impractical. 
This article has reference to the 
lighting of the main fabricating 


building of the Southern Engr 
neering Company, at Little Pitts 
burgh, Charlotte, North Carolina, 
by means of the 300-watt, R-40, 
Reflector Flood Lamps mounted ia 
adjustable bracket-supported sot 
kets. 

The building is 320 ft. in length, 
of sixteen 20 ft~bays; 60 ft. i 
width, and 40 ft. in height. Drop 
siding of corrugated iron was eX 
tended from the roof 15 ft. dowl 
ward, leaving a 25 ft. height of 
open sides. Both ends were als0 
open. The overhead traveling 
crane just cleared the underside 
of the trusses. There was no arté 
ficial lighting equipment as there 
had been no night work previously. 
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First of Ul 
COME TAPE’S WAR JOBS 


Maybe you don’t hear much about tape 
as a valuable aid to the war effort. But it’s 
like the PT Boats that flash in close to 
the enemy...zoom a torpedo to the target 
...and are off again in record time. 
Tape doesn’t make the headlines often 
...yet it’s an integral part of the war 
effort. It’s used in every branch of the 
war effort. It’s used in every branch of 
the Armed Forces...in every industry 
that supplies the Armed Forces. 
Naturally, these needs come first. . 
Other orders are being filled as rapidly 1 
as possible. 


UNITED STATES RUBBER COMPANY i 
1230 Sixth A « Rockefeller Center «+ New York ie 


Listen to the Philharmonic Symphony program 
over the CBS network, Sunday afternoon 3:00 
to 4:30 E.W.T. Carl VanDoren anda guest star 
present an interlude of historical significance 








In consideration of the dense 
smoke within the building, from 
open forges, rivet heaters, sala- 
manders, etc., such as are so ex- 
tensively used here during the 
winter months, the use of the R-40 
type lamp was recommended. The 
trial installation justified this 
recommendation as this type lamp 
eliminated the low value of the 
“maintenance factor” inasmuch 4s 
the reflector is sealed within the 
lamp and therefore does not lose 
its effectiveness as much as if 1t 
were open and subject to the 
usual dirt collection of open units. 


These R-40 lamps were mounted 
at a level of 30 ft. from the ground, 
with a spacing of 10 ft. horizontal- 
ly, on both sides of the building, 
with a multi-breaker switching 
center on one side controlling 
four of these: units per circuit. 

The lamps were all adjusted to 
a point where uniform, comfort- 
able light covers the working 
area, and are so arranged that they 
can easily be replaced. Each re- 
placement gives a light as bright 
as the original installation, which 
is in effect much the same as in- 
stalling a whole new fixture. 





Loeal Lighting Arrangements 
That Speed War Production 


By E. L. Goddard 
Houston Lighting & Power Co. 


HE LIGHTING personnel of 

the Houston Lighting & Pow- 
er Company have tried to make an 
all-out search for lighting bottle- 
necks in the large and small in- 
dustrial plants in this area (num- 
bering over 300) working on gov- 
ernment contracts. Many local op- 
erations and special seeing prob- 
lems hav: been uncovered, and 
satisfactory lighting applications 
have been made, a few of whic} 
are illustrated below. 

Glass Prisms — One concern 
which grinds glass prisms was 
having trouble in getting suitable 
light for inspection of these units. 





s SHELL COM 


They were using day-light through 
an open east window, and could 
only work a few hours in the 
morning when the sun was shin- 
ing. The lighting box was de- 
signed and after trying various 
wattage lamps, they found the 75- 
frosted lamp used in the two out- 
side sockets gave very satisfactory 
lighting and made possible the in- 
spection of prisms on a 24-hour 
schedule if necessary. (See sketch 
No. 1.) 

Precision Inspection—Precision 
inspection in another war plant 
is made through the use of a sp2- 
cialized lighting unit with a five 


INSPECTION OF GUN BARRELS 
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power magnifying lens in the cep. 
ter of the inspection unit. Two 
6-watt fluorescent lamps, mount 
ed to the side of lens, provide 
200 footcandles of light for crit. 
ical inspection. The same type of 
inspection unit is shown, employ. 
ing two 15-watt incandescent 
lamps and provides approximate 
ly equal footcandles of illumina. 
tion for critical inspection. (See 
sketch No. 2.) 

Fluorescent Magnetic Inspection 
—The fluorescent magnetic ip. 
spection method has saved many 
crackups in the field of aerona- 
tics. The Precision Aircraft Re 
building Corp., of Houston, em- 
ploys this method for inspection | 
of ferrous metal parts. A magnetic | 
flux, or charge, is set up to mag- 
netize the metal part. The polar. 
ized metal part is then washed in 
a mixture of naphtha, steel fil- 
ings and fluorescent powder. The 
fluorescent coated particles of 
steel filings are drawn into any § 
crack or discontinuities of the 
polarized metal and form a pro 
nounced outline of the flaw when 
inspected under the near ultra 
violet light. (See sketch No. 3.) 

Gun Barrel Inspection — The 
inspection of gun barrels is made 
by mounting a round mirror on 4 
long pole, tilted at a 45° angle 
and located just back of a 25-watt 
lamp, recessed in the inspection 
pole. The inspector stands 8 to 10 
feet away from the opposite end 
of the gun barrel, and by adjust- 
ing the focus on sighting instru- 
ment, is able to inspect an area 
covered by 90° of the gun bar- 
rel’s core circumference, on each 
trip made by the mirror reflector. 
Two men are employed and the 
reflecting mirror makes four trips 
through the barrel for completed J 
coverage. (See sketch No. 4). 


Proper Lighting Speeds 
Army Training Program 


By A. E. Warner 
Oklahoma Gas & Electric Co. 


ONTRIBUTIONS of good 

lighting toward winning the 
war are not confined to the war 
industries, although it is in the 
industrial field that its values 
have won most general recogni- 
tion. Another very important, 
though little publicized, phase has 
recently been receiving increasing 
attention from our military author 
ities. It has to do with speeding 
instruction and conserving the 
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ILLINOIS 





3% Contractors everywhere know that 
Porcelain in large quantities is available 
— that, therefore, they can do wiring 
jobs today with no let down in wiring 
quality — that they still can assure cus- 
tomers of permanency, dependability, and 
economy — that simplified modern in- 
stallations are the result of the use of 
All Porcelain Wiring Systems. 


This all means continued business for you 
— wiring goes right along — porcelain 
products are in demand. So, as those 
calls come to you for porcelain, be 
sure you are prepared with ILLINOIS 
PORCELAIN. 


No vital materials go into the production 
of porcelain, materials do go into porce- 
lain that make these systems durable— 
that are not affected by rust or corrosion 
— that make possible full safety — that 
make these systems valuable where there 
is dampness and fire hazard. 


Illinois all porcelain wiring systems are 
adaptable to practically all wiring plans 
and layouts. They can be installed with- 
out grounding. 


PORCELAIN CO. 











eyesight of our men in special 
training. This activity appears, 
at present, to be mainly confined 
to military aviation training, but 
there is every reason to encour- 
age expansion of interest in prop- 
erly applied lighting wherever 
training is being done for other 
branches of our military and 
naval forces. 

In one section, attention was 
first focused on student-lighting 
as a result of relatively high per- 
centage of failures in eyesight 
tests among graduating trainees, 
who had passed the same tests 
with acceptable margins when 
starting the intensive training 
course twelve weeks earlier. Need 
for investigation was urgent, since 
each failure represented a loss of 
both manpower and the time and 
expense of training. 

Quickly realizing that the trou- 
ble must be due to defective light- 
ing conditions, the commanding 
officer requested that lighting 
engineers of the electric service 
company make a survey and report 
with recommendations for needed 
improvements on the lighting of 
class rooms and barrack rooms, 
the latter being now much used 
for study. 

To the lighting men, the many 
detrimental features were obvious. 
Most of the errors were undoubt- 
edly due to the rush planning for 
erection in minimum time of our 
many aviation training centers. In 
some instances, special uses of 
rooms could not be anticipated. In 
others, basic lighting principles 
were apparently ignored. Dark 
ceilings, too low fixtures, over- 
lamped and under-lamped units, 
improper units and_ excessive 
spacings, these and more were 
found and reported in the survey. 


As a result of this work, cor- 
rection of the more readily remed- 
iable features was promptly 
made, and plans made for addi- 
tional changes as conditions per- 
mit. It is anticipated that future 
completions of similar jprojects 
will show that more attention has 
been given to lighting. 

Realization of results of adverse 
lighting eonditions, and their ef- 
fects on trainees has brought 
about another and related activity 
which will prove far-reaching in 
its influence, since it will also 
beneficially affect civilian  stu- 
dents after the war. 

Within the past very few weeks, 
the U. S. Army Air Forces have 
still farther expanded their train- 
ing facilities, and for that purpose 
have leased a number of colleges 
in various parts of the country. 
In these also, short time intensive 
courses will be conducted. For 
quickest, most efficient results and 
minimized failures, lighting is re- 
ceiving immediate attention. 

Classrooms of some of these col- 
leges, as is true of most such in- 
stitutions throughout the country, 
are not of recent construction, 
have received little remodelling 
and hence are inadequately light- 
ed. Even among those with newer 
buildings, there is too large a pro- 
portion where lighting was incom- 
petently planned. In too many in- 
stances dormitory rooms have evi- 
dently received no consideration 
as being possible places for study. 
Efforts to induce improvement 
have too often met with indiffer- 
ent regard and minimum action 
from college officials. 

Army control is_ effecting 
changes in its leased colleges in 
one region, and probably in oth- 
ers. By special bulletin to the of- 





Open Bus Feeder Installed 


Length of Industrial Plant 


By R. Warffuel 
Wheeling Electric Co 


HIS REPORT relates to a 

plant engaged in the manu- 
facture of trench spades, picks, 
and sledge hammers for the armed 
forces. The Ordnance Depart- 
ments of the Army and Navy had 
requested this company to double 
production. They were unable to 
employ three full shifts, because 
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of the extremely poor lighting con- 
ditions. Engineering service was 
requested, priorities were figured, 
and the new installation was com- 
pleted on July 2, 1943. 

Because of the extreme heat and 
smoky conditions coming from the 
twenty forges located in the main 
plant, the lighting problem pre- 


ficials- of colleges under jurisdig. 
tion of the Gulf Coast Training 
Centers, the commanding generg! 
has requested complete lighting 
surveys and reports on all clagg. 
rooms, laboratories, study halk 
and at dormitory study tables. The 
survey covers present lighting ip. 
tensities, fixtures, effective volt 
ages, and wire sizes of braneh 
circuits and feeders. Required ree. 
ommendations include equipment 
and wiring changes needed to pro 
vide established standards of il. 
lumination in the areas consit- 
ered. Estimates are prepared hy 
Army District Engineer and ar 
forwarded to headquarters. 
Confidence in the ability and 
helpful spirit of electric service? 
company engineers is shown by 
the inclusion in the bulletin off 
“In order to accomplish this surf 
vey, it is suggested that the as¥ 
sistance of the local utility com™ 
pany be requested.” F 
Sufficient time has not elapse 
since the submission of this com- 
pany’s survey reports on two o 
the colleges, to permit letting of 
contracts, but it seems certain 
that desirable lighting improve 
ments will be made at an early 
date. In addition to the immedi-§ 
ate results, advantageous factor} 
created are the interest in ligh:-® 
ing awakened in the civilian au 
thorities of the particular colleges 
affected, and the precedents ani 
criteria created which will prove 
helpful later in working with cf 
vilian schools. : 
We feel that our participation 
in this work has been well worth 
while, and that similar efforts 
will merit the attention of othe 
lighting men who are building nov 
for future wider lighting better 
ments. Fe 


sented was one of maintenant} 
rather than plenty of footcandles 

The size of the main plant i 
260’ x 70’. Tifty-six outlets wer 
spaced on 14’ x 17’ centers, witl] 
a mounting height of 18’. 
bowl, industrial-type units, equi 
ped with lenses and 750-watt lamp 
were used. This provided an over 
all intensity of 30 footcandles. 

A complete rewiring job of this 
plant was necessary, and this wa 
accomplished by runing an over 
head open bus from main litt 
switch throughout the length of 
the plant, with conduit runs ” 
panel boards. 

It was also necessary to rewilt 
the machine shop, lacquer rooms 
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These before and after pictures show the tremendous improvement in lighting in this war plant. 


and inspection department. Here 
fluorescent lighting was installed 
with continuous rows of twin 100 
watt lamp fixtures on 10’ x 20’ cen- 
ters. Supplementary lighting on 


each machine tool was also in- 
stalled. The general illumination 
was 40 footcandles, and the sup- 
plementary provided 100 footcan- 
dles on the work plane. 





Swinging Fixture Mounting 
Designed for Large Lathe 


By Herman Trauernicht and 


Wesley A. Kuenemann 
Houston Lighting & Power Co. 


ECENTLY R. E. Crane, dis- 
trict manager for the Amer- 
ican Iron and Machine Company, 
made an inspection trip through 
the Houston plant and immediate- 
ly recognized that the operator on 
one of the big 48-inch lathes need- 
ed more light. He knew he could 
get his problem solved by calling 
the Houston Lighting & Power 
Company Commercial Department. 
It was easy enough for the light- 
ing engineer to tell Mr. Craine 
where he needed the light and 
how much he needed, but the big 
problem was how to install the 
lighting fixtures so that they 
would not interfere with the load- 
ing and unloading operations, but 
Mr. Hurley, the superintendent of 
American Iron and Machine Com- 
pany, and Mr. Trauernicht, the 
lighting engineer, collaborated, 
and in an ingenious fashion, put 
the light where it was needed and 
in the proper intensity. 
The particular operation on this 
lathe is the machining and thread- 
ing of 14-inch propellor shafts, 


varying in length from 12 feet 
to 20 feet. These huge shafts are 
vitally needed in the vast ship- 
building program which is going 
on in the immediate vicinity of 
Houston. Each shaft section 
weighs from 4 to 5 tons and must 
necessarily be put in and taken 
out of the machine by an over- 
head crane. Any lighting fixture 
installed must leave room for the 
crane’s fall lines and not inter- 
fere in any way in the ticklish 


job of centering the rough forg- 


ing on the lathe centers. 


It was impossible to provide 





Getting enough light on a lathe used for 20-ft. propeller shafts without 
blocking overhead crane was the problem solved in this Houston plant of 
the American Iron and Machine Co. The fluorescent fixtures are mount- 
ed on a pipe structure that can be swung out of the way when shafts are 
being moved. R. E. Craine, district manager of the company looks on 
while lighting expert Herman Trauernicht points out improvement. 
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lighting from a source somewhere 
above the crane ways as the num- 
ber of fixtures required to give 
adequate intensity from a 30 foot 
mounting height were not immed- 
jately available, and would have 
entailed the use of a great deal of 
critical material. Mr. Trauernicht 
suggested that the light be sup- 
ported and mounted approximate- 
ly eight feet above the floor, and 
indicated that four two-lamp, 100- 
watt fluorescent fixtures would be 
adequate for this critical job. Mr. 
Hurley then designed the rather 
ingenious means of support for 
these units. He built a cantilever 
type truss from which to sup- 
port the fixtures. This truss was 
built out of scrap 1-inch pipe that 
was lying in the maintenance 
stock pile of the shop. The truss 
in turn was supported by means 
of two triangular hinges, swung 


from the columns of the shop. 

This arrangement permits 
swinging the lighting fixtures 
against the columns and out of 
the way during the loading oper- 
ation, for which the overhead 
lighting is sufficient. When the 
operator is ready for the machin- 
ing of the shaft, he positions the 
lights over the machine and he 
has an adequate amount of light 
to do the job accurately, quickly, 
with the greatest of seeing com- 
fort. Where formerly the operator 
worked under an intensity of 5 
to 8 footcandles, he now has a 
lighting intensity of 80 to 90 foot- 
candles on his work. Thus, through 
a proper lighting job the possibil- 
ity of work spoilage is reduced to 
a minimum, and through the in- 
genuity of the superintendent and 
the lighting engineer, a great deal 
of critical material was saved. 





Lighting Intensity Incréased 
Ten Times in Cabinet Shop 


By Floyd A. Covington 
City Public Service Board 
San Antonio, Texas 


HE STEVES Sash and Door 
Company, in San Antonio, 
Texas, was one of the first planing 
mills in this part of the country to 
employ women to do cabinet work. 
When we called on them, we 
found a group of women nailing, 
glueing and finishing cabinets, 
desks, shelves, drawers and lock- 
ers on order by the Government. 
Some of these were to go on ships, 


others to the Army. This work 
was being done in a_ building 
57’ x 75’ with no artificial light- 
ing except two bare, 300-wait 
lamps on drop cords at the farther 
end where there were no windows. 
The only other light the carpenter- 
ettes had was the daylight that 
came in through the windows on 
two sides. 

In the center, where, no doubt, 





the thumb had all too often been 
hit instead of the nail, there was 
a horizontal intensity of about 2 


footcandles. The intensity im. 
proved, of course, aS one ap 
proached the windows, but at the 
same time the direct glare from 
the unshaded windows also in- 
creased. 

To add only one light per 20- 
foot bay would have been a great 
improvement over what they had & 
but a plan was submitted that con- § 
formed to a standard layout and it 
was hoped the manager could be 
made to see the practicability of 
a good installation. His first re 
action was that too many lights 
had been recommended, but to our 
agreeable surprise he eventually = 
accepted the 9’6”x10’ spacing and 
ordered the lighting installed ex-§ 
actly as recommended. 

Thirty-two two 40-watt fluores. 
cent industrial fixtures were in 
stalled at a height of 88” abovg 
the floor, and 20 footcandles of © 
illumination is being obtained 
from the daylight lamps in use. 
The manager is well pleased with 
the results of the installation, and 
has called on us to plan an ip 
stallation of infra-red drying} 
lamps to further speed up their® 
important war production job. ee 
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Three Shift Operation 
Requires Better Lighting 


By Wm. M. Langstaff 
Appalachian Electric Power Co. 


IS Huntington, West Vit 
ginia, machine shop, whichis 

doing about 85% war productidl 
work in making repair parts 
various sizes and no two je 
alike, caters mostly to larger wal 
production plants in the Tri-S 
Area, and has an enviable repli 
tation for getting work done @# 
curately and on schedule. 

Before the war, the Thos. 
Neill Machine Shop operated v 
a small crew of men who wo 
mostly during daylight hours. i 
building housing this machilt 
shop is sandwiched in betwee 
other buildings, so that the om 
natural daylight available is fm 
a few skylights. Evidence of lag 
of artificial lighting is indicat® 
in the “Before” picture — le 
lights on machines with scatter@ 
general lighting. Added to 
were very dark walls and ceili 
as well as dark or black mach 
ery. ‘ 

As orders started pi:ing up 4 
it became necessary to chal 
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WAR BONDS MAKE 
UNCLE SAM MORE 
POWER. fy/] 





‘Cn Vreasurement VALLE LA 
the whole plugin of man.. é 


In counting, the Romans used units of five based on the fingers 
of the hand. They would mark I "one", Il "two", Ill "three", III "four", 
and to show a ‘tally’, the fifth mark was diagonal, forming a V. So 
V meant five: X meant double V, or ten. Counting sheep was the test 
rke of accuracy. If the counter bent his head to mark a "tally", many 
his quick little sheep could dart past: if he attempted to memorize the 


‘tallies’, he kecame so drowsy that whole units were often forgotten 








: Yet, that was the conception of accurate measurement. Compare it 

l i with today's high standard of measurement of electricity set and met 

ioe by the electric utilities and the manufacturers of watthour meters. 

ere 

. ® SANGAMO ELECTRIC COMPANY 
n 
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Before and after installation of 500-watt RLM Dome reflectors 


over to twenty-four hour opera- 
tion, the need of lighting improve- 
ment soon became one of the es- 
sential considerations for this op- 
eration. In fact, a master me- 
chanic, being offered a promotion 
to foreman of one of the night 
crews, would not accept this pro- 
motion until assured by the man- 
agement that lighting improve-. 
ments would be made immediate- 
ly, as several of the night men 


had already complained about the 
poor lighting. 

Complete lighting and wiring 
recommendations were then sub- 
mitted by the Appalachian Elec- 
tric Power Company, including 
suggestions as to painting the in- 
terior and machines. Mr. Stettler, 
general manager, was completely 
sold on a thorough renovation, 
and assistance was given in pre- 
to the WPB 


senting the request 





75 Footeandles 


Usable Lights 


Provided for Sewing Rooms 


By W. P. McCutcheon 


Birmingham Electric Co. 


T IS NOT NEW to the lighting 
industry or officials 
of the War Production Board that 
production of needed materials 
largely depends on the ability of 
individual workmen to see clearly 
how to perform their jobs both 
day and night. It is also known 
that fine detail work requires 
more light to produce the same 
ease in seeing than less severe 
tasks. Sewing is one of the oper- 
ations which requires a rather 
high level of light at the working 
point to insure good workmanship 
and speed. 

Such a problem is found in The 
Harless Company plant engaged in 
ordnance work. Three shifts each 
day are required to meet the pro- 
duction schedule. The skill of each 
operator alone was not sufficient, 
as seeing plays a most important 
part in this operation. The level 
of light necessary at the working 
economical and 


point exceeded 
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for preference rating. Adequate 
rating was soon forthcoming and 
Mr. Stettler placed a blanket order 
on a local jobber for material. 
Plenty of obstacles had to be 
overcome due to overhead power- 
ing with the necessary line shafts, 
belting, etc., which will gradually 
be changed to individual power- 
ing. The “After” picture indicates 
the extent of improvement. Paint- 
ing the walls and existing ceiling 
white together with the installa- 
tion of 500-watt lamps in RLM 
Dome reflectors with symmetrical] 
spacing resulted in an average 
level of 35 footcandles of comfort- 
able lighting as compared with 
the previous three or four foot- 
candles. Some of the machines 
are paint2d medium gray with a 
program to repaint all machines, 
The sixty employees are most 
enthusiastic, and_ particularly 
those on the night shifts. Tang- 
ible results are rather hard to 


analyze with this type of work, but | 


a statement made by Mr. Stettler, 
“Six times normal volume of busi- 
ness with about four and one-half 
times the number of employees,” 
sounds convincing. 


practical limits of general light- § 


ing, which made it advisable to 


use a combination local and gen- 


eral system. 

Industrial fluorescent fixtures 
using two 40-watt lamps per unit 
were selected for the _ general 


(Continued on page 80) 
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These sewing machine operators work under 25 footcandles of general 
illumination supplemented by 50 footcandles from well shielded local units. 
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Hartford, Connecticut 





\\ I cannot tell you how much personal satisfaction it gives 
me to report to you that your Company has been awarded the Army- 
Navy E for excellence in the production of the materials you need 
to fight with. 


The men and women you worked with have earned this award 
by putting every ounce of their energy, and then some, into their 
particular jobs. Our part is a small one compared to the one all 
of you are playing, but in this man's war, every wheel must turn 
constantly and fast. 


We can honestly say that one of the most important fac-— 
tors in spurring us on to the kind of effort we have achieved is 
our thoughts of those of you who have left to go into the armed 
forces. The work that has brought this Award is about the only 
way we have of telling you that we're in the outfield backing you 
up. You have our pledge that we will continue to do so. 


Best of luck from all of us. 
THE WIREMOLD COMPANY 
i President 


P.S. We are continually increasing our purchase of 
War Bonds, too. 








WiREMOLD Makers of Textile Webbing and Metal Precision Parts for the Army and Wavy. 
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int's Bond Wagal. 
Another Hot Campaigy 





Start the 3rd WAR LOAN righ 
Get on the Bond Wagon now 


The tempo of the war steps up on world battlefront 
The obligations of those of us on the home front ij $ 
crease. Hotpoint’s War Bond Campaign for fall follov : 
the pattern which has won so much acclaim from got 
ernment officials and building industry alike. This f 
program cooperates with the Government in reachin 
its 3rd War Loan objective—inducing larger numbe 


of wage earners to buy more and st// more War Bont 


@ Thomas H. Lane, Chief, Advertising Section, Treasury 
Department, Washington, says: “We will certainly appre- 
ciate anything you can do in connection with the 3rd War 
Loan and I hope you will send me proofs of your fall ad- 
vertising when they are ready. Many thanks again for the 
grand job you and your company are doing on behalf 


of the Treasury.” 
Here’s how you can help. You can support Hotpoint’s 


Bond Wagon Campaign with your newspaper advertisia 
and in your sales contacts. Newspaper mats are availab 
Hotpoint has a complete Bond Wagon Plan fort 
building industry. Now is the time to get in contact 
builders in your territory to pre-sell electric homes 
the postwar era. Your Hotpoint distributor has this? 
Edison General Electric Appliance Company, Inc 
5614 West Taylor Street, Chicago 44, Illinois 
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Hotpoint’s Wartime Home Canning Book has been acclaimed an important con- 
tribution to Victory Gardeners. Thousands have been bought by utility companies and 
retailers for distribution to their customers. With the fall canning season approach- 
ing its height now is the time to place your order with your Hotpoint distributor. 


oe Wartime Canning Book a Big Favorite 
Cae 
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r Bond Savings will Provide the 
Electric Kitchen when the war ends. 
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FOR HOMES COSTING AS LITTLE as 
$4,000 


Hotpoint Electric Kit 


ange, Refrigerator, Sink and Steel 
Cabinets have been installed in numerous 
homes costing only $4,000, 


a “ ; THE FIRST STEP IN 
% mee 74 i \ HOME MODERNIZATION 


é bite can change or beautify your home 







chens including 




















any way you wish—but it won't be 
a real postwar job of remodeling until 
you've installed a modern electric kitchen. 
That’s why so many families are earmark. 
ing their War Bond Savings for a new 
Hotpoint Electric Kitchen. Profiting by 
the discoveries and improvements of war- 
time Production, our engineers will be 
able to build even thriftier, more efficient 
equipment after Victory. Start your mod- 
ernization program today by sending the 
coupon below, 









FOR HOMES COSTING $6,000. 


Lerk Kitchen illus- 
pat dh yap onthe for homes comins 
oe little as $4.00 and is comp on 
electric. nag Repent = Be 

igerator, Dishw ’ 
Howperet Sceel Cabinets. 
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NEWS of the INDUSTRY 


National and Southern 


Fluorescent Fixtures 
Under New Controls 


Further control over the manu- 
facture and distribution of flu- 
orescent lighting fixtures, with 
particular reference to the weight 
of metal permitted, is established 
by General Limitation Order L-78 
as amended August 18 ‘by the War 
Production Board. 

After December 1, 19438, fixtures 
for office and drafting room use, 
termed “non-industrial,” may be 
manufactured subject to specified 
weight limitations on the use of 
metals. At present the manufac- 
ture of these fixtures is prohib- 
ited except by special authoriza- 
tion. The demand for them has 
been met by drawing on stock pro- 
duced before June 1, 1942, and the 
change has been made because in- 
ventories will be practically ex- 
hausted by December 1, 1943. 

The manufacture of certain 
types of industrial fixtures, form- 
erly permitted, is now prohibited 


and weight limitations on metals 
are extended to include all per- 
mitted industrial types. 

The amended order also makes 
the following changes: 

Stops the sale of fixtures be- 
tween manufacturers and distrib- 
utors except on rated orders. 

Bliminates the provision of the 
earlier order whereby retailers 
may make application for authori- 
ty to sell inventory without rat- 
ings. Depletion of retail inven- 
tories has made the provision un- 
necessary. 

Further controls the delivery of 
fixtures or component parts by 
prohibiting delivery for “stor- 
age”; deliveries may still be made 
for demonstration and test pur- 
poses, however. 

Excludes the following three 
types of fixtures from metal 
weight limitations and from re- 
strictions on the use of metal in 
reflectors: industrial portable 
types hazardous location fixtures 
of vapor tight or explosion proof 


type, and fixtures for use on boarj 
ship. The metal limitations and 
restrictions are impractical for 
these types of fluorescent light- 
ing fixtures. 

Effective dates for the amené- 
ed order are: 
tions on the use of metals: date 
of issue; manufacture of non-in- 
dustrial types: December 1; pro- 
hibition on manufacture of certain 
industrial types: September 8; 
stoppage of sales on_ unrated 
orders between manufacturers 
and distributors: September 1. 


Labelling Suspended on 
Type RW Insulated Wire 


Type RW (N. E. Code) insula- 
tion for building wire has become 
a wartime casualty. This type of 
insulation is recognized in the 1940 
edition of the National Electrical 
Code. The table with Section 3005 


describes it as “moisture resistant” § 


and suitable for general use or in 


ELECTRICITY’S PART IN THE WAR—To show the people 
of Knoxville the important part electric power is playing in 
war production in and near Knoxville, the Knoxville Power 
and Water Board has arranged a photographic exhibit oc- 


cupying the entire floor of their downtown building. 


jJ. L 


Parrott, of the Power Board, with War Department permis 
sion, made more than 200 action pictures in Knoxville’s war 
industries which he enlarged and mounted for the display. 
At left is panel at entrance explaining purposes of the ex- 


hibit. 


Below, a window display directing attention to the 


photographic display in the lobby of the Power Building. 
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At home or abroad, the 
emblem that identifies 


CRESCENT 
WIRE AND CABLE 


stands for more than half a 
century of experience, as well 
as painstaking care in production. 





CRESCENT ee wine & CABLE co. 
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A-4 Rhodes Bldg. Annex 823 Perdido St. 707 Thomas Bidg. 
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wet locations where lead-covered 
conductors are otherwise required. 
To demonstrate the moisture-re- 
sistant pro: erties of the special 
rubber cor.gounds employed as in- 
sulation on Type RW wires, Un- 
derwriters’ Laboratories, Inc. ap- 
vlies two special tests for water 
absorption and for specific induc- 
tive capacity. Or, a satisfactory 
long-time service record is accept- 
ed for either one but not both tests. 
The insulating compounds for all 
listed makes of Type RW wire have 
contained large proportions of new 
natural rubber, the use of which 
will not be allowed beginning Sep- 
tember 1 in view of steps being 
taken by the War Production 
Board to conserve the diminishing 
stocks of natural rubber for critical 
war material. 
investigation of the properties 
and performances of compounds 
made with available rubber substi- 
tutes have been scheduled with 
active industry co-operation. Un- 
fortunately, no short-cuts in this 
research hei. as yet been devised. 
Therefore production, with the 
Laboratories’ label, of wires tagged 
“Type RW” is to be suspended at 
the end of the month of August. 
From tiie N. E. Code viewpoint, 


recognition of Type RW insulation 
results in omission of lead sheaths 
formerly required where wires are 
installed (Section 3035): "K. 
Underground; b. In concrete slabs 
or other masonry in direct contact 
with earth; .c. In wet locations; 
d. Where the condensation and ac- 
cumulation of moisture within the 
raceway is likely to occur.” 

Lead is -not a critical material 
and return to the use of lead-cov- 
ered cables where wires must be 
employed under the above condi- 
tions seems to be called for until 
acceptable properties and perform- 
ances of new insulating compounds 
not employing new natural rubber 
have been established. 


Purchase of 15th Plant 
Announced by Sylvania 


Sylvania Electric Products Inc. 
announced recently the acquisition 
of its fifteenth manufacturing 
plant, a steel and brick structure 
in Warren, Pennsylvania, which 
after conversion will be devoted to 
the production of assembly parts 
for radio tube, lighting and elec- 
trenic products. 

The structure, a former motor 


ROBOT CONTROL FOR PROCESSING PLANTS—tThe control shown here 


opens and closes dozens of valves with split-second timing. 


It is used 


in many of the nation’s processing plants producing aviation gasoline, 
butadiene for synthetic rubber, and toluene for explosives. The opera- 
tor’s section of the “robot” consists of a long control panel somewhat 


resembling the main switchboard in a telephone exchange. 


Covered with 


banks of switches, dials, lights, and other indicators, it is the focal point 


for valve control. 
board goes on. 


When a valve is opened or closed, a light on the 
If any valve should fail to open or close, the board 


would automatically suspend further operations and sound the alarm for 


an operator. 


A glance at the board would give the operator the trouble 


location and he could arrange for quick repairs.—(GE photo) 
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sales and service building with a 
floor area of 17,600 square feet, 
will be converted immediately, with 
the start of production scheduled 
for early September. 


NEMA Announces Wartime 
Information Program 


The Electric Range Section of 
the National Electrical Manufae- 
turers’ Association announced re 
cently through its Chairman, H, 
M. Parsons, plans for a new coop 
erative informational program, 
Covering the use of electric cook- 
ing equipment. 

This new promotional project 
will have two major parts; a war- 
time educational service for home 
economists, teachers and students, 
written around electric cooking, and 
a series of advertising messages to 
be carried in leading architectural 
magazines designed to acquaint 
builders with the need for providing 
adequate electrical facilities in all 
new houses. 

The series of educational re 
leases for home economists, teach- 
ers and students, which will be run 
in “What’s New in Home Econon- 
ics” and in “Practical Home Econ- 
omics”, will carry information use- 
ful in keeping existing electrical 
equipment at peak operating effi- 
ciency as well as suggestions for 
obtaining full use from these facili- 
ties. It will also include a series of § 
lesson texts for classrooms and other 
instructions covering such timely § 
subjects as home canning, proper 
use of surface cookery, preservation 
of the nutritional values in war- 
time foods, economical oven baking, | 
and general care and use of equip- 
ment. 
conservation theme, the series will § 
also be designed to prepare students © 
for better and more extensive use of § 
electrical equipment which will be 
available after the war. 

The educational advertising pre 
gram for builders, on the other 
hand, will be prepared around the 
theme that all houses planned for 
postwar construction should have 
adequate provision for extensive 
electric kitchen facilities. Accord: 
ing to Mr. Parsons, the rapid inm- 
crease in the use of electric cooking 
and water heating, temporarily it- 
terrupted by the war, will be re 
sumed at a greatly accelerated rate 
just as soon as the manufacture of 
electric ranges and water heaters 
is permitted. 
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In addition to its wartime © 


Toe [BL OOK IN _ 


EFFICIENT! SIMPLE! 


0 


Ingeniously engineered Ac- 
cessory Housing—long— 
lean—good looking—and 
tough! Meets W. P. B. metal 
) limitations. Die-formed from 
) a single piece of steel. 


2] 


Masonite ''REFLECTOR- 
BOARD” Reflectors; formed 
in our plant, rigidly check- 
ed, quality controlled. Fin- 
ished ‘300° White" (88% 
R. F.). Reflector easily re- 
moved and reinstalled, with 
“Flexible Triggers." 


* 





PRACTICAL! 








is: 
cl Vie 


Hang it anywhere—any- 
way! K.O.'s for conduit and 
chain. Sliding hanger for 
outlet spacing variations. 


* 


ATTRACTIVE! 


J \ 
7 


Ams 


y 
LIGHTING! 


EASY-TO-CLEAN! 


Supports for Eggcrate Louv- 
res, when desired. Louvres 
can be attached to standard 
units, initially or at later 


date. 
° 


“‘Bump-Proof” end-plates 
give added lampholder pro- 
tection. Starters easily ac- 
cessible even when SUPER- 
ILLUMINATORS are mounted 
directly at ceiling. 


For full details on the GUTH Super-llluminator, Write for Catalog Sheet No. 744. 


THE EDWIN F. GUTH CO. - 2615 Washington Ave. « St. Louis, Mo. 
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Southeastern Engineers 
Will Meet in Birmingham 


Arrangements have just been 
completed for the Fall Conference 
of the Engineering and Operation 
Section, of the Southeastern Elec- 
tric Exchange, to be held at the 
Tutwiler Hotel, Birmingham, Ala- 
bama, on Thursday and Friday, 
September 23rd and 24th, according 
to an announcement by J. W. Talley, 
executive secretary. 

An interesting program is being 
planned by Chairman P. J. Carlin 
to cope with the problems now con- 
fronting the industry and particu- 
larly those problems which are a 
direct result of war conditions and 
restrictions, which will be announc- 
ed in due course. It has been sug- 
gested that at least a part of the 
conference be devoted to discussion 
of postwar problems and those that 
will face the operating utilities dur- 
ing the transition from war to 
peace times. 


Wartime Program Planned 


Some of the subjects scheduled 
for presentation in the form of 
papers or prepared discussions by 
authoritative speakers are: 

Operating practices under war- 
time conditions and restrictions. 

Shunt and series capacitor in- 
stallations—application and ope- 
rating experiences. 

Determination of fault currents 
on distribution lines for both del- 
ta and grounded wye, including 
transformers. 

Discussion of measures to pre- 
vent service interruptions due to 
lightning. 

Discussion of manpower utiliza- 
tion—(a) replacement schedules 
and deferments (b) extended work 
week (c) employment of women. 

Determining capacity of ground- 
ing banks. 

Influence of new materials on 
future designs. 

Application and experience of 
heat exchangers on power trans- 
formers. 

Listings and exchange of excess 
materials. 

Postwar planning for electric 
utilities—(a) plans for personnel 
readjustments (b) planned main- 
tenance (c) methods of utilizing 
existing facilities to serve new 
sources of load with minimum sys- 
tem investment—load growth pos- 
sibilities (d) long range plans for 
system improvement. 

Discussion — characteristics of 
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THE POSTWAR WASHER—This is what the first washers off Universal 

assembly lines in postwar days will look like says Jeff Donnell, Colum- 

bia starlet . . . pre-war models for postwar days will be featured when 

Universal plants begin to convert to peacetime manufacturing. The ultra- 
ultra designs will follow later. 


various types of motors and their 
influence on utility facilities. 
Those planning to attend are 
urged to make their travel reserva- 
tions both ways early. Hotel reser- 
vations should be made well in ad- 
vance of the meeting, preferably 
by September 10th, advising time 
of expected arrival and departure. 


OWU Simplifies Utility 


Service Extensions 


The Office of War Utilities has 
eliminated a vast amount of pa- 
per work by simplifying the sys- 
tem by which applications for ex- 
tensions of utility services involv- 
ing small amounts of materials are 
handled. 

A new order, U-1-f, permits util- 
ities to grant extensions without 
filing applications with Washing- 
ton when the restrictions of the 
order are met. This implies no 


relaxation of the restrictions, but 
eliminates processing of eight t 
ten thousand applications a month, 
most of which have been granted 
as a matter of necessity. 

Under the new rules, domestit 
consumers seeking extension 0! 
electric, gas or central heating 
service must be located in a crit: 
cal housing area as determined 
by the National Housing Admin 
istration. This list is attached 
the order as Schedule A. Water 
consumers need not be in one of 
these areas, as long as other re 
strictions of the service extensi0l 
order are met. 

Industrial and commercial col 
sumers must be engaged in an & 
sential activity as defined i 
Schedules I and II of CMP Ret 
ulation 5. The cost of the extel 
sion must not exceed $1,500 fo 
underground construction or 
for other construction. 

Schedule B of the order sets UP 
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YOU CAN BUILD GOOD WILL 


FOR _. —-. with these Four Wartime Booklets 


Now in its third 
million, this 52- page 
revised wartime 
edition will reduce 
needless service calls 
by educating users on 
proper care, mainte- 
nance and the more 
simple repairs. Your 
cost for this book only 
$1.00 per 100. 


Contains recipes and 
ideas for putting 
variety, health and 
energy values and 
taste appeal in 
lunches under war- 
time food restrictions. 
All recipes have been 
tested. Your cost only 
$2.00 per 100. 























This book tells what 
the right foods are 
and why they are im- 
portant; how to plan 
health-building 
meals; practical facts 
about vitamins and 
minerals in foods. 
Your cost for this 
book only $1.50 per 
100. 


Timely book has 
special appeal to 
thousands of patriotic 
Americans growing 
their own food. Tells 
how to save money 
and ration points by 
canning food. Your 
cost for this book only 
$4.50 per 100. 


SAMPLE COPIES OR QUANTITIES AT ABOVE PRICES AVAILABLE FROM YOUR WESTINGHOUSE APPLIANCE DISTRIBUTOR 


— 
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complete construction standards; 
for each type of extension, setting 
forth the specifications of per- 
mitted materials. 

The new order does not apply 
in any case where construction or 
renovation is involved costing 
more than $200. In these cases, 
permission for construction must 
be obtained under Order L-41 and 
the utility construction is govern- 
ed by Order U-1-d. U-1-f covers 
utility extension where construc- 
tion or renovation cost is under 
$200, or where none is involved. 


Mississippi Launches 
Customer Service Plan 





New customer service plan 
launched on July 12th by Mississ- 
ippi Power Company to meet home 
electric problems. Recognizing the 
need for a program that would 
make possible calls in every cus- 
tomer’s home, plans were formulat- 
ed that not only make such calls 
possible but make the calls desir- 
able and helpful both for the com- 
pany and the customer. The aims of 
the program are not new — they 
are: 

1. To help each electric customer 
make the most satisfactory and eco- 
nomical use of his electric service 
and equipment. 

2. To keep him satisfied with the 
company’s service by discovering 
and removing any causes for dis- 
satisfaction. 



















































SAILORS LEARN TO COOK—“Slum Gullion?” “Chow?” Certainly NOT! 
Mealtime aboard one of Uncle Sam’s ships is an event that millions of 
sailors actually DO write home about. 
Cook’s schooling includes special in- 
struction in the operation of the electric galley equipment found on all 
Classes like the above, held at the Edison-Hotpoint 
plant in Chicago, cover all phases of cooking, baking, broiling and frying. 
Here, Russ Bloomberg, expert in large-scale cooking operations, explains 
the technique of “french frying” with the automatic electric fry kcttle. 


carefully as it trains its gunners. 


the newer vessels. 


8. To win and maintain good will 
for the company and further contri- 
bute to the war effort. 

In making plans it was felt that 
some special attention, service and 
assistance should be included that 
would benefit each customer con- 
tacted. With these thoughts . in 
view it was decided that each cus- 
tomer would be given free a thirty- 
three page booklet containing infor- 





WAKEFIELD GETS ARMY-NAVY “E”—A. F. Wakefield, president of the 
F. W. Wakefield Brass Co., is shown here accepting the Army-Navy “E” 
Production Award during the special ceremony at Vermilion, Ohio, head- 


quarters of the company. 


For nearly three years the company has been 


heavily engaged in producing equipment for industries, barracks and 


marine use. 
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For the Navy trains its cooks as 










mation on the proper care and use 
of electric appliances. Many house 
held “tips” to make housekeeping 
easier and appliances last longer 
during war time are included in 
the booklet, as well as recipes for 
unusual dishes and hundreds of 
other useful “hints” for the home 
maker. 

Among others, some of the 
things the company will do on these 
calls are: 

1. Check all appliances. 

2. Suggest correct way of appli- 
ance use and care. 

3. Make minor repairs on cords, 
etc. 

4. Bring in small appliances for 
shop repairs. 

5. Take orders for major appli- 
ance repairs. 

6. Teach replacement of blown 
fuses. 

7. Follow through on sale and 
trade of customers’ idle appliances. 

8. Help salvage materials. 

The first weeks report are most 
encouraging and offer convincing 
evidence that the program is very 
much worth while. 71% of the cu® 
tomers contacted were given care 
and use instructions on electric ap 
pliances; 88% were given instruc 
tions on fuse replacement; 13% 
wished to buy some electrical appli- 
ance; and 31% received service om 
appliance cords or appliances at the 
time of the call. 








































Boros 


r | | | | | ll inne A : 


| | — 


past 


j 





; 
™ 


i 


CURTIS LIGHTING, Ifc. 


wid 5S WwW. @BS&EtTHM STREET -«- CH Ii CaS 


ELECTRICAL SOUTH for SEPTEMBER, 1943 





















U. S. Rubber to Increase 
Asbestos Fabric Output 


United States Rubber Company 
will increase by 50 per cent its ca- 
pacity for the production of asbes- 
tos fabrics used principally in war 
products, it has been announced by 
Herbert E. Smith, president. Mr. 
Smith said the company would in- 
crease its production 50 per cent 
by expanding the asbestos facilities 
of the Stark Mills, operated by the 
company’s textile division § in 
Hogansville, Ga. 

The material is used in the manu- 
facture of fire-fighting suits for the 
Army and Navy Air Forces, air 
ducts for both the heating and de- 
icing of bombers and fighter planes, 
insulating tape for naval cable and 
electrical apparatus, and other pro- 
ducts vital to the war effort. 

“Our company has developed a 
new method of spinning asbestos 
fibers into fine yarns,’’ Mr. Smith 
said. “Fabrics made from these 
yarns, known as Asbeston, are ex- 
tremely lightweight. For example, 
fire-fighting suits made of it weigh 
only one-half as much as suits of 
conventional asbestos fabrics. These 
suits, which are standard equip- 
ment aboard aircraft carriers, and 
at Army air bases, facilitate the 
fighting of fires and rescues from 
fire, Likewise, the lightness of the 
material makes it ideal for use in 
air ducts and other equipment on 
planes, and it replaces critical 
metals.” 

Many new and unusual applica- 
tions for this new type of asbestos 
textile are anticipated by the com- 
pany in the postwar market. 





Motor Shipments to 
Farmers Increased 


A substantial increase in the 
number of fractional horsepower 
motors now being shipped to farm 
equipment manufacturers and di- 
rect to farmers was reported to the 
War Production Board at a recent 
industry advisory committee meet- 
ing. 

Both May and June shipping fig- 
ures and shipping promises from 
motive power manufacturers to 
farm equipment manufacturers and 
farmers show a decided upward 
trend, but total capacity to produce 
continues to retain a margin suffi- 
cient to replace some small motors 
that have worn out in use on ¢:vi- 
lian home appliances, e‘c. 
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Committee members of the indus- 
try reported that a system of smail 
motor replacement had been per- 
fected that would replace worn out 
motors with repaired or rebuilt 
units. However, the WPB strongly 
urged that local repair facilities be 
maintained to ease the burden of 
slipping motors to and from fac- 
tcry sources. 

The meeting was under the chair- 
manship of R. C. Hanna, Chief, 
Fractional Horsepower Motor Sec- 
tion, General Industrial Equipment 
Division, WPB. 





Postwar Lighting 
Exhibition Planned 


A post-war annual lighting equip- 
ment exhibition and congress will 
be sponsored by the Industrial and 
Commercial Lighting Equipment 
Section of the National Electrical 
Manufacturers Association, accord- 
ing to a recent announcement. The 
Section believes that there is a def- 
inite need for such an exhibition in 
order to provide opportunity for 
manufacturers, wholesalers, con- 
tyvactors, public utilities, architects 
and others to meet and discuss con- 
structive developments and plans in 
this important war field. 

The Section has named nine mem- 
bers of an Exhibition Operating 
Committee which will make prelim- 
inary plans looking toward the hold- 
ing of the exhibition as soon as 
practicable after the war. 





Southern Section, IAEI 
Gets New Secretary 


Effective at once, G. M. Miller 
electrical inspector of Richmond, 
Vg., replaces C. M. Jones as secre- 
tary of the Southern Section, In- 
ternational Association of Electri- 
cal Inspectors. Mr. Jones found it 
necessary to relinquish his duties 
as secretary when the Underwrit- 
ers Laboratories, with which he is 
associated, transferred him out of 
the area comprising the Southern 
Section. For the present, Mr. 
Jones will be located in Chicago. 

Mr. Miller, electrical inspector 
with the Bureau of Electrical In- 
spection, City of Richmond, has 
served the Southern Section as as- 
sistant secretary for several 
months. Effective, immediately, 
all correspondence with the secre- 
tary should be directed to G. M. 
Miller, secretary, Southern Sec- 
tion, IAEI, 219 Governor St., Rich- 
mond 19, Va. 





Crosley Manager Endorses 
Independent Distributors 


Throughout the household appli- 
ance industry, a controversy is be- 
ing waged today in regard to an 
important aspect of post-war mer- 
chandising. 

As manufacturers are forming 
policies and making preliminary 
plans for distribution of domestic 
products, when conditions may 
make that possible, they are divided 
on the question of “Factory branch- 
es or distributors”. 





James H. Rasmussen 
Commercial Manager, Crosley 


The Crosley Corporation definite- 
ly believes that the best job of dis- 
tribution is to be done through the 
independent distributor and James 
H. Rasmussen, Crosley commercial 
manager, has written to all Crosley 
distributors and dealers, telling 
them why Crosley believes this. 
His letter follows: 

“This has long been a highly con- 
troversial subject in the radio and 
appliance industry and it is in the 
spotlight now because of recent ac- 
tion by several major manufac- 
turers. 

“As a result of these manufac- 
turers’ termination of independent 
distributor contracts and the set- 
ting up of factory branch distribu- 
tor operations, many distributors 
and dealers have requested a state- 
ment of policy from us. 

“ ‘Branches versus Distributors’ 
is not a subject which is new to the 
Crosley Corporation. We have op- 
erated branches in several sections 
of the country—some for more than 
twelve years. We presently operate 
three branches located in New 
York, Chicago and Cincinnati. Sev- 
eral members of our top manage- 
ment have also had wide expel- 
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ence with other corporations in 
oth branch and distributor oper- 
ations. We have been actively 
studying this phase of our business 
n our Post War Planning program 
for more than a year. 

“Our considered opinion is that 
ndependently owned and operated 
jistributorships will deliver a better 
overall service to the trade and to 
he consumer for the following 


reasons— 


(1) The American system of 
free enterprise exist today because 
of the major contributions that 
small business has made to “Our 
way of life’. In our opinion, small 
business has been and will con- 
tinue to be a powerful force in the 
shaping of the future of this coun- 
try. 

(2) From a strictly trade stand- 


management which has money in- 


a better service. There is more 
“at stake”. Final authority, as 
well as responsibility, is within 
the distributorship—not at some 
distant headquarter point. 

(3) A home owned independent 
distributor has a more intimate 
knowledge of local conditions. A 
home company will be more cogni- 
zant of and responsive to the 
problems of all dealers—small and 

(4) Factory branch managers 
to let it go “‘stale’’. An independ- 
ent distributor is freer to criticize 
and is better able to influence fac- 
tory policies on product—merchan- 
dising and service. Certainly he 
knows his dealers’ credit needs 
better than a factory treasurer lo- 
cated possibly thousands of miles 
away. 

(5) The independent distribu- 
tor’s employees accept greater re- 
sponsibility and deliver a_ better 
service to dealers because final 
authority is vested within the local 
operation. 

(6) We believe that with good 
products and factory programmed 
merchandising, alert independent 
distributors will efficiently and 
aggressively meet and fulfill their 
enlarged business responsibilities 
when civilian production is again 
allowed. 


“Many of our distributors have 
hiready told us of their Post War 
lans, which includes even better 
Bervice to the trade and consumer 
tnd more efficient and economical 
bperation. There will always be a 
lace in American business for pro- 
gressive independent distributors 
vho have the foresight and the abil- 
ty to successfully meet the ever 
hanging conditions of our industry 
. » We at Crosley believe in their 
uture and shall direct our mer- 





handising policies accordingly.” 
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Flexible Light and Power 
Built in standard, interchangeable 10-foot 
sections, BullDog BUStribution DUCT 
provides complete flexibility on branch 
power and lighting circuits. The plug-in 
feature enables you to change production 
machines at will—rearrange whole depart- 
ments without interrupting production 
elsewhere. 

BUStribution DUCT is quickly and 
easily installed—makes sensational savings 
in maintenance. 

Capacities available for Plug-in Type 
Duct under new WPB standards are 250A, 


400A and GOOA. 
PLUG-IN TYPE 


for Branch Circuits 


(Left) End view of branch 
circuit plug mounted on 
a bus duct section—show- 
ing how copper “contact 
fingers” clamp over the 
busbars in the duct. Plugs 
are readily interchange- 
able. Capacities: 30A to 
600A; 600 Volts or less. 


BULLDOG 


ELECTRIC PRODUCTS C0. #2 


MICHIGAN 
peTROIT, otCanada, Ltd. 


Toronte, Ontario 
ranch Offices I Principal Cities 
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Increased current- 
carrying capacity 


Lower operating 
temperatures 


Lessened voltage 
drop 


Lighter weight 


Maximum saving 
in critical materials 


Improved appear- 
ance 


+ +++ + 4+ 


Easier maintenance 
and inspection 


+ 


CONFORMS TO WPB LIMITATION 
ORDER L-273 


Ventilated type LO-X Duct for 
Feeder runs also shares all the 
basic advantages of BullDog’s 
famous BUStribution DUCT 
design. It is quickly and easily 
installed—has full asset value— 
is 100% salvable. Available in 
the new WPB ratings of 800A, 
1000A, 1350A, 1600A and 
2000A. Single-phase, 3-phase, 
and 3-phase 4-wire; 600 
Volts or less. 








MANUFACTURERS OF a complete line of 
Vacu-Break Safety Switches, Panelboards, 
Switchboards, Circuit Master Breakers 
and BUStribution SYSTEMS. 







To help win the war, SAVE metals—SAVE fats—SAVE money, BY BUYING WAR BON os 
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PERSONAL NOTES 


About Men You Know 


Appointment of Ralph C. Stuart 
as manager of the Lamp Division 
of the Westinghouse Electric and 
Manufacturing Company, with 
headquarters in Bloomfield, New 
Jersey, was recently announced by 
George H. Bucher, president of 
Westinghouse. 





Ralph C. Stuart 


Mr. Stuart, who has been with 
the Westinghouse Electric and 
Manufacturing Company and the 
Canadian Westinghouse Company 
for 25 years, will have charge of 
all activities of the Lamp Divis- 
ion, including sales, illumination 
engineering, district office activ- 
ities of the Lamp Division, as well 
as manufacturing and engineering 
in the Division’s five plants in 
New Jersey and West Virginia. 

Mr. Stuart came to the Bloom- 
field headquarters plant of the di- 
vision in January, 1941, being 
transferred from the West Plant 
of the Canadian Westinghouse 
Company at Hamilton, Ontario, 
where he had been manager from 
1930 until 1941. 

Mr. Stuart was born in Guilford 
county, North Carolina, and was 
graduated from Oak Ridge Insti- 
tute at Kernersville, N. C., in 1917. 
He joined Westinghouse at the 
Bloomfield works in 1918, as an as- 
sistant foreman. In September of 
that year he entered the United 
States Army, returning to Bloom- 
field in 1919. The following year 
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he was transferred to the Canad- 
ian Westinghouse Company ia 
Hamilton as manager. 

* * 


The George E. Anderson Com- 
pany, Santa Fe Building, Dallas, 
Texas, for 30 years electrical man- 
ufacturer’s representatives, have 
been appointed to handle the sales 
of Federal Electric Products Com- 
pany’s line of safety switches, 
panelboards and circuit breakers 
in the states of Texas, Oklahoma, 
and Arkansas. They will carry in 
their Dallas warehouse an ex- 
tremely well assorted stock for on- 
the-spot service to the trade. 

* * 

J. J. Mitchell, vice president in 
charge of sales, BullDog Electric 
Products Co., Detroit, has an- 
nounced the appointment of H. H. 
Benfield as Eastern Division man- 
ager to supervise and direct the 
activities of the district office at 
Boston, New York, Washington, 
Philadelphia, Syracuse and Buf- 
falo. Mr. Benfield, who has been 
New York district manager for 
BullDog since December, 1941, 
will make his headquarters at the 
New York office. 

Distinguished by his success in 
promoting the original use, appli- 
eation and marketing of thin wall 
conduit, Mr. Benfield was former- 
ly sales manager of Steel and 
Tubes Division of Republic Steel 
Company. 





il. H. Benfield 





Effective immediately J. A. Tay. 
lor, formerly sales representative 
at Pensacola, Florida, becomes 
manager of Graybar Electric Com. 
pany’s Birmingham house. Mr 
Taylor, a native of Cherokee 
County, Georgia, has been with 
Graybar over 20 years, nearly 
of which have been spent in Ala 
bama and Western Florida. 

Mr. Taylor is well known ip 
Birmingham, as well as through 
out the state. During the construe 
tion of Wheeler Dam and power 
plant, he had charge of his com. 
pany’s temporary location at Flor 
ence, returning afterwards to! 
Pensacola as resident salesman. § 





J. A. Taylor 


During the first World War, § 
Mr. Taylor was in the United | 
States Naval Air Service and 
spent 14 months in France. He is 
married and has two _ young 
daughters. 


A. D. Hammond, whom Mr. Tay- 
lor succeeds, has been appointed % 
district manager at Cincinnati. 
His 37 years with Graybar include @ 
service at Nashville, Atlanta, M: 
ami, and Birmingham, where he 
has been manager since 1935. §& 

Fred B. Wipperman, well know! 
manufacturers’ representative of 
St. Louis, Mo., has been named 
executive secretary of the Ne 
tional Industrial Service Associa 
tion, Inc., an association of elec 
tric motor repair shops. At the 
same time, the national headquar 
ters of the association has beel 
moved to 200 North Broadway, 
St. Louis. 

Mr. Wipperman is a native of 
Indiana and a graduate engineer. 
He served with the 311th Engr 
neers in World War I, and upo 
leaving the Army, entered the em 
ploy of the Wagner Electric Com 
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DO YOU KNOW THESE 





TRANSITE 


This durable duct is for use under- 
ground, or on exposed locations 
without a protective casing . . . 





traffic pressure, it maintains its 
strength and true form . . . 





Transite Conduit effectively resists 
weather, smoke and fumes...is vir- 
tually unaffected by corrosive soils... 





| MAINTENANCE CHART 

















tts cost is low and, in service, it is 
much more economical than other 
materials of comparable strength 
and durability. 





’...In addition, both Transite Con- 
duit and Transite Korduct have 
these characteristics ... 


1. Incombustible— Made of asbestos 
and cement, they cannot burn... will 
not contribute to the formation of 
dangerous smoke, fumes or gases. 


2. Immune to electrolysis . . .Transite 
Ducts are non-metallic and inorganic 
. . unaffected by electrolysis. 

3. Smooth bore —Making cable pulls 
easier, both at initial installation and 
after years of service. 

4. Easily installed—Lining up is fast 
and accurate because Transite Ducts 
combine light weight, long lengths, 
simple assembly. 


For details and specifications, write for 
Data Book DS-410. Johns-Manville, 
22 E. 40th St., New York 16, N. Y. 


Sahns-Mandille 


TRAWSITE QOUCTS 
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FACTS ABOUT 


S| TRAWSITE DUCTS? 












Because Korduct is incombustible, i 
less concrete is required between ; 
ducts to provide the necessary de- 
gree of fire protection. 


, | 
| 
| 
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Its long lengths (10 fee!) mean 
fewer joints, reducing the number -~ 
of spacers required . . . 


















TRANSITE KORDUCT— 


for installation in concrete 


TRANSITE CONDUIT— 


for exposed work and instal 
lation underground without oa 


concrete encasement 
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pany, in St. Louis. He served the 
Wagner Company for approx- 
imately 12 years in various capac- 
ities, including special testing, re- 
search, engineering and sales. 

Since 1933, Mr. Wipperman has 
been a manufacturers’ agent with 
headquarters in St. Louis and, at 
the present time, represents Rail- 
way & Industrial Engineering 
Company and the Electroline Com- 
pany in the territory comprised of 
Arkansas, eastern Missouri, and 
southern Illinois. 

* * 

The appointment of Ralph J. 
Cordiner as assistant to the pres- 
ident of the General Electric Com- 
pany has been announced by Ger- 
ard Swope, president. 

Mr. Cordiner, who resigned in 
June as vice chairman of the War 
Production Board, was formerly 
president of Schick, Inc., of Stam- 
ford, Conn., prior to which he was 
manager of the appliance and mer- 
chandise department of the Gen- 
eral Electric Company. 

* * 

J. M. Moore has joined The Silex 
Company, Hartford, Conn., as sales 
promotion manager. He was for- 


merly supervisor of sales offices 
and merchandise manager of the 
Union Electric Company, of Mis- 
souri, and the St. Louis County 
Gas Company. He is a member of 
the St. Louis Electrical Board of 
Trade and Past Secretary of the 
St. Louis Housewares Club. 


* + 


Mark G. Mueller has been re- 
cently appointed sales representa- 
tive for the Railway and Indus- 
trial Engineering Company for the 
Denver district. Mr. Mueller is a 
graduate of Iowa State in Elec- 
trical Engineering in 1923. He was 
a sales engineer for Century Elec- 
tric Company for 11 years, cover- 
ing the Pittsburgh, Kansas City 
and Denver territory. In 1932 he 
became established in Denver as 
a sales representative. 


* + * 


Creation of a Sales Research and 
Development Division headed by 
W. H. Cordes, advertising man- 
ager of the company, has been an- 
nounced by American Steel & Wire 
Co., subsidiary of U. S. Steel Corp. 

The new division will carry on 
the study of post-war markets for 








This gives you some tiles of the difference in efficiency and RESULTS—when 5 you 
use the ultra-modern BRIEGEL METHOD of making thin wall conduit connec- 
tions instead of many old-fashioned methods still on the market. 

You conserve critical steel—Briegel fittings are made with 25% less steel than any other 


fittings on the market. 


You save time—just two squeezes with the patented B-M “indenter” (illustrated at left) 
and a smooth, clean connection is made. 
twists—no nuts to tighten. Up to 50% saving on precious time! 
You save materials—fewer items to buy and handle. 
PROFIT ON EVERY JOB! 
Approved by Underwriters’ Laboratories. 
Prompt Deliveries on All Properly Rated Orders! 


oe 
Cee. Wane: 


The M. B. Austin Co. 


Chicago, Ill. 
Evanston, IIl. 





Jersey City, 


THE ONLY TOOL YOU NEED 
(COSTS JUST $1.25) 
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Clayton Mark & Co. 
Cliften Conduit - 


General Electric Seo 
Bridgeport, Conn. 


' BRIEGEL METHOD TOOL CO., Galva, Ill. 


No extra turns or 


MORE 





The Steelduct Co. 
Youngstown, Ohio 
Enameled Metals 
Pittsburgh, Pa. 
National Enameling & Mfg. Ce. 
Pittsburgh, Pa. 
Triangle Conduit & - Ce. 
New Brunswick, N. J. 





Pe 


existing products of the compaiy/ 
and also will study and investiga; 
the effect of the use of substituil 
materials and new application of) 
old ones. In addition, it will ef) 
plore new ideas for new product; 
and possible new uses for norm) 
products. Also to be considered jj 
the possible need for altered diy 
tribution and merchandising meth 
ods in the faces of changes inf 
existing practices. : 
Mr. Cordes has been with Amer) 
ican Steel & Wire for 30 yean® 
most of which has been in th! 
advertising department. He ha/ 
been manager of sales promotin#] 
and advertising since 1935. y 


The appointment of Carl C. Com! 
as G-E wiring materials field rep)” 
resentative in Virginia and North) 
Carolina with headquarters in) 
Roanoke, Va., is announced hy 
J. H. Crawford, manager of of 
construction materials divisions 0 © 











General Electric Company’s Ap) * 


pliance and Merchandise Depart 
ment at Bridgeport, Conn. M:) 
Coon reports to J. O. Wetherbie 





> Ear: 


New York City, manager of Dis) paren' 
trict No. 2 of the G-E wiring ma) ment 
terials field force. He replace) inten: 
J. M. Murphy, who joined th solve 
Navy, receiving the commission 0!) them. 
lieutenant (j.g.) in the U. S. Naval Bec 
Reserve. progr: 

Mr. Coon has been associated rience 
with Dowdy Electric Co., Roanoke actual 
Va., and has been in the electrical been , 
contracting business for 20 yee phase: 
He is a former vice president 0) 9 se 
the Virginia Electric Contractor’) : perfor 
Association and a past president) a durin, 
of the Roanoke Chapter of NECA® Mo 

¢ * > progr. 

Palmer M. Craig, for the past tw| of co 
years chief engineer in charge iJ) minut 
radar and radio communication) consta 
equipment development, has bet)” zation 
named chief engineer of the Radi) a few 
Division of Philco Corporation, ' ers ar 
was announced by John Balla)” gram: 
tyne, president. 

Mr. Craig joined the Philco Rell | Facto 
search Laboratories as a radio & een | 
gineer in 1933 and assisted in th} acquai 
development of such importatl® with f 
contributions to radio as high f E vation 
delity reception, automobile radi also ir 
and the first remote control radi} to len 
receiving sets. He was appointell ever t 
engineer in charge of consdlt 
radios in 1988 and, even prior !! 
the attack on Pearl Harbor, MR 
Craig was taking a leading path 
at Phileo in the development © 
radar equipment. i 

ELEC 
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Earty in 1942, when it became ap- 
parent that existing refrigeration equip- 
ment could not be replaced, Frigidaire 
intensified its efforts to help dealers 
solve the many problems confronting 
them. 

Because this Wartime Conservation 
program was based on the wide expe- 
rience of factory specialists, as well as 
actual experiences in the field, it has 
_ been unusually successful. Covering all 
_ phases of service activities from factory 
to user, it has helped Frigidaire dealers 
perform an outstanding service job 
» during a very critical period. 

- Moreover, the Wartime Conservation 
pfogram is not a one-time affair. It is 


ng me E 
>places | 
2d the” 








ast tw) of continuous help, with up-to-the- 
rge di) minute information and suggestions 
cation constantly flowing to the field organi- 
s beél)” zation as new problems arise. Here are 
7 Radi) a few of the reasons why Frigidaire deal- 
ion, ! 


ers are so enthusiastic about this pro- 
Balan) gram: 


ico Re) Factory-Conducted Meetings have 
dio a-)) been held in all parts of the country to 
in th§) acquaint dealer and district personnel 
ortalis® with first-hand details of the Conser- 
igh f) vation program. Factory specialists are 
radi0}) also in touch with the field constantly 
| radi} to lend assistance wherever and when- 
ointele ever they can. 

~onsol? 

rior 

rr, M Por Excellence 

g pati ~ ee 
ent 0 O04 


in War Production 


, 198 





District Meetings and other means 
have been used to show dealers how to 
set up an inexpensive service shop; 
how to conserve time and expense by 
proper diagnosis of service complaints; 
how to conserve parts by repairing in- 
stead of replacing; how to build cus- 
tomer good will; and how to maintain 
identity as service headquarters. 


Field Training Schools conducted by 
factory and district instructors have 
been of great assistance. Hundreds of 
new and experienced servicemen have 
received fundamental and advanced 
training in Household Refrigeration, 
Commercial Refrigeration, and Electric 
Range work. Night School classes have 
been very popular. 


A Correspondence Course, over a 
period of 16 weeks, has had an enroll- 
ment of more than 5,000 students. 
This course embraces Household and 
Commercial subjects, from basic to ad- 
vanced information. Personal aid and 
encouragement are given to each stu- 
dent by district service specialists when 
grading lessons. 


Training Films have been made avail- 
able to help new servicemen and to 
“refresh” veterans. Films cover such 
subjects as “Changing Sealed Rotary 


Back the Attack — 
with War Bonds 


Units in Various Style Cabinets,” “Ser- 
vice Operations on Household Recip- 
rocating Systems,” “The Easy Way to 
Service and Diagnose the Sealed Rotary 
System,” “Service Operations on Ice 
Cream Cabinets,” and “Servicing Wet 
Storage Beverage Coolers.” 


Handy Reference Guides help new 
servicemen and veterans alike. These 
easy-to-follow pocket size manuals have 
proved to be invaluable aids to more 
intelligent and quicker diagnosis. 


Factory Bulletins and the dealer news- 
paper, the BTU News, are issued regu- 
larly to keep the service organization 
abreast of latest service developments. 
They also publicize the successful ex- 
periences of others and tell the “what, 
why and how.” 


Adequate Parts for keeping millions 
of Frigidaires operating are an impor- 
tant factory responsibility. A large Parts 
manufacturing department produces, re- 
pairs and feeds parts to depots strategi- 
cally located throughout the country. 
From there they are distributed to serv- 
icing dealers. 


Conservation of Critical Materials, 
affecting the manufacture of hundreds 
of parts items, has been an important 
means of assuring the parts and assem- 
blies needed by Frigidaire’s servicing 
dealers. 


A continuous major program 
to help dealers accomplish 
these 5 important objectives 


1. To cooperate with the Gov- 
ernment’s Food Conservation 
and Health Protection Pro- 
gram. 


2.To help keep the millions 


of the nation’s refrigerators 
running. 

3.To help dealers locate and 
train necessary service man- 
power. 


4.To help dealers obtain es- 
sential service parts. 


5.To help dealers build good 
will and maintain income. 





Every Sunday Afternoon: GENERAL MOTORS SYMPHONY of THE AIR, NBC Network 


FRIGIDAIRE Division of GENERAL MOTORS 


Peacetime builders of Home Appliances, Commercial Refrigeration, Air Conditioners 
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and MATERIALS 


All-Purpose Industrial Unit 


This new low cost all-purpose in- 
dustrial unit, using 20 watt fluores- 
cent lamps, designed, engineered and 
manufactured by the Mitchell Manu- 
facturing Company, 2525 N. Cly- 
bourn, Chicago, Illinois, provides 





NEW EQUIPMENT | 





much needed ‘“‘extra’’ light for close 
and critical seeing tasks. It is espe- 
cially useful for high intensity, local- 
ized lighting of production, assembly. 
and inspection lines, and for lighting 
over benches, machines, tables, etc. 

It is quite easy to install. Simply 
hang it up and plug it in as indi- 
cated in the illustration. The unit 
comes complete with 6-foot cord and 
plug. Knockouts also are provided 
for rigid (conduit) mounting (see 
No. 2 above.) Singly, in twin groups. 
or continuous rows. (See No. 3. 
above.) Also available at a small 
additional cost are 8-foot chains. 
(See No. 1, above.) Strong, sturdy 
steel wireway construction, with 
knockouts at both ends. 

This Model, No. 2060, has specially 
designed reflector made of ‘‘Lume- 
nite’, a durable, moisture-resistant 
composition that provides a maximum 





Shown above is the Greenlee No. 770 Bender 
with radius shoe attachment. With one for- 
ward stroke of the ram, a smooth, neat-looking, 
90° bend is made in a jiffy. 


crm GREE} (EE BE BENDER 
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@ It's easier to get along short-handed these days if 
you have tools to eliminate long, tedious hours of 
hard work. And there’s less absenteeism, too, when 
you have tools that lessen the physical strain on 
your men. Good tools provide extra manpower— 
help get more work done—speed up jobs. When you 
need better tools for essential jobs, investigate the 
current line of Greenlee Tools. You'll find Greenlee 
Benders, for instance, will provide extra manpower 
for all bending jobs, large or small. 
powerful, portable, easy for one man to operate. 


There’s A Greenlee Bender For Every Job! 


Whatever you have to bend—tubing, E.M.T., heavy-wall con- 
duit, or bus bar—there’s a Greenlee Bender, including power- 
ful hydraulic units, that will help ease your manpower problems. 


1769 cated Ave. e Rockford, Illinois 





They are 
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TOOL CoO. <= 





light output. The unit is furnishy 
in attractive gray outside, high gloy 
hard finish white inside. It has t) 
latest type ballasts, sockets and Fs. 
starters. The starters are easily x 
cessible on the side of the wirewe)> 
channel.. The units operate on 11\.9 
125 volts, 60 cycles, alternating cuy.f 
rent. Dimensions: 4%” in heigh ™ 
24” in length, 91%” in width. ro 
further details and list prices, wriy 
the manufacturer. 





oemeperon 


Revere Combination Unit 


The new Revere combination mer 
cury and incandescent lamp dome re 
flector is designed to fulfill the nee; 
for illumination approaching dayligh | 
on both flat and vertical surfaces | 
An ineandescent lamp is used in com. 
bination with a mercury lamp. The 
reflector is shaped to give wide eve 
distribution of light with a minimuw 
of direct glare and together with th 
hood, embodies features which dissi- 
pate heat accumulated from th} 
lamps. Hood and reflector are - 
heavy gauge steel porcelain enamel 
ed white inside and green outside 
Lamp wattage is 250 watt mercur 
and 300 watt incandescent. 





Wherever light of more naturyy 
color rendition is desired, especial 
where heavy equipment is in use 0 
where colored materials are beilif 
handled or manufactured, this uti} 
offers excellent possibilities. Fur} 
ther information will be supplied lp 
writing the manufacturer, Rever® 
Electric Mfg. Co., 2949 N. Pauling 
Street, Chicago, III. 





Magno-Tronic Ballast 


Industrial Electronics Corpory 
tion, of Newark, N. J., has announce ic 
a new Magno-Tronic ballast wit 
“Perma-Gap” that assures economi 
efficient fluorescent lighting. 

All Magno-Tronic fluorescent lanl 
ballasts or transformers have the Pi 
tented ‘‘Perma-Gap’’. ‘These ballast: bs 
control the flow of current into tu! 
lamp as close as 99.99% and is 
within %% of 1% This control pit 
yents premature black ends—dete” 
joration of the cathodes and emissi0! 
coating. The ballast contains a no! 
magnetic alloy in the gap, the meltis 
point of which is approximately 14! ¢ 
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Starting September 9th, your Government will conduct the 
reatest drive for dollars from individuals in the history of the 


world—the 3rd War Loan. 


This money, to finance the invasion phase of the war, must 
come in large part from individuals on payrolls. 


Right here’s where YOUR bond selling responsibilities 
DOUBLE! 


For this extra money must be raised in addition to keeping the 
already established Pay Roll Allotment Plan steadily climbing. 
At the same time, every individual on Pay Roll Allotment 
must be urged to dig deep into his pocket to buy extra bonds, 
in order to play his full part in the 3rd War Loan. 


Your now doubled duties call for these two steps: 
1. If you are in charge of your Pay Roll Plan, check up on 


it at once—or see that whoever is in charge, does so. See 
that it is hitting on all cylinders—and keep it climbing! Sharply 





GWe Bond Selling Responsibilities Double! 


* 









































































increased Pay Roll percentages are the best warranty of suffi- 
cient post war purchasing power to keep the nation’s plants 
(and yours) busy. 


2. In the 3rd War Loan, every individual on the Pay Roll 
Plan will be asked to put an extra two weeks salary into War 
Bonds—over and above his regular allotment. Appoint your- 
self as one of the salesmen—and see that this sales force has 
every opportunity to do a real selling job. The sale of these 
extra bonds cuts the inflationary gap and builds added post- 
war purchasing power. 


Financing this war is a tremendous task—but | 30,000,000 
Americans are going to see it through 100°! This is their own 
best individual opportunity to share in winning the war. The 
more frequently and more intelligently this sales story is told, 
the better the average citizen can be made to understand the 
wisdom of turning every available loose dollar into the finest 
and safest investment in the world—United States War Bonds. 


| BACK THE ATTACK i With War Bonds! 


This space is a contribution to victory today and a sound business tomorrow by ELECTRICAL SOUTH 
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degrees centigrade. The laminations 
are made of the finest silicon dyna- 
mo steel which helps in maintaining 
a low operating temperature. Brass 
braces are used to keep the lamina- 
tions from contracting beyond their 
setting point. The copper coil is 
wound to close precision tolerances. 

According to the manufacturer the 
‘“‘Perma-Gap” ballast offers the fol- 
lowing advantages: long fluorescent 
lamp life, sufficient starting current 
to adequately preheat the lamp ca- 
thodes, proper characteristics so that 
the lamp operates at its normal volt- 
age and wattage, regulation that will 
not be destroyed by line voltage fluc- 
tuations, low wattage loss, minimum 
operating temperatures, and low 
noise level. 

The patent on our Magno-Tronic 
ballast wes allowed late in the sum- 
mer of 1943 after many years of ex- 
perimentation were spent in perfect- 
ing this scientific device. 

All Magno-Tronic fluorescent lamp 
balasts are guaranteed for two years, 
and will serve a life time if not 
abused. 


Plastic Lighting Units 


In harmony with the War Produc- 
tion Board suggestion regarding the 
most efficient use of industrial manu- 
facturing facilities, the F. W. Wake- 





field Brass Co., of Vermilion, Ohio, 
has arranged to manufacture for the 
duration of the war the Chase line 
of plastic lighting units. 

Augmenting the well-known Wake- 
field “Commodore” units, the for- 
mer Chase products are offered in 
two styles—the Commander (for- 
merly the Midas line) and the Alden. 

Little, if any, difference in light- 
ing efficiency exists between the 
units. However, the individual styl- 
ing is different and the buyer is af- 
forded a wider choice in the design 
of semi-indirect lighting plastic re- 

lectors. 

Plaskon, an urea formaldehyde 
plastic, now has a definite place in the 
lighting industry and has been recog- 
nized as a standard for a reflecting 
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limited stock. 


nange unis need replacing 


CRO MALO X 
HEATFLO 


THEY FIT ALL RANGES — you can serve all customers from a 


THEY COOK THE MODERN WAY — with black heat, con- 
serving vitamins, juices, flavors. 


THEY COOK BY CONTACT — saving 


time and power. 


THEY ARE MOST EASILY 
CLEANED because of their 

all-flat top. 
& 


Thousands in serv- 
ice long before 
Pearl Harbor. 
Write for details. 





ATLANTA, GA.—C. B. Rogers, 1000 Peachtree St. DALLAS, Texas—L. R. 
Ward, 403 Southland Building Annex. RALEIGH, N. C.—W. R. Phillips. 


7525 Thomas Blvd., Pittsburgh 8, Pa. 


EDWIN L. WIEGAND CO., 
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medium. The weight is approyi. 

mately only one-quarter of that of 

other reflecting mediums of comp. 

rative size, and they are not subjeq 

to breakage due to _ temperatunl) 
changes. 

Cleaning the bowl is simple. Ne.) 
ther hot nor cold water affects thi 
reflector. They can be cleaned ty 
merely wiping them with a damm . 
cloth. ol 

The new Commander line is offer) "!°** 
in wattages from 200 to 750 watye. 224!" 
and is available in either close ¢op. a roy 


nected ceiling or semi-rigid suspe. |” ss 
y pair « 


ot ed 








sion types. Chase catalog number 

have been retained to facilitate o.— '¥° . 

dering by previous purchasers. 2 housit 
> dition 
2 forme 

Marine Fluorescent Fixture if : 
= by ; 


A fluorescent lighting fixture fo: |) yass., 
marine use is announced by Curt! 


units ; 
Lighting, Inc., of Chicago, IIl. Be} ous sys 
cause this unit is resistant to = 
vibration and oscillation, it is sui-§ h 
able for vessels such as Coast res Gut 
Cutters, etc., and may be used in in| Stre 
dustrial plants where these factor | tures 1 


must be taken into consideration. | tor. T 


The unit employs two 15-wa |imitat 
fluorescent lamps. The tulamp bi: veloper 
last, lampholders, starter sockets ani > channe 
special terminal block can be remo” (paten’ 
ed from the housing as a complet!” greater 
unit, without dismounting the fir) zontal 





ture from the ceiling or from the 
mounting brackets. The Louverpla 






























shield used in the unit gives we) 
diffused illumination with effectir 
lamp concealment and eliminates ob 
jectionable brightness from norm) 
viewing angles. : 

The housing has a rust-resistall 
plated coat, one coat of zinc cho 
primer and one coat of battlesh! ‘ 
gray enamel. Interior is finish¢ re 
white enamel; reflector, chrome pli 
ed steel; diffusing cover, Louverplaiy 
unit housing and mounting strap 
steel; lampholders, plastic. 


Presto Reflector Release 


The new Smithcraft fluoresctly 
lighting unit is featuring a simpl 
practical device for quickly rele 
ing and replacing the reflector. T 
device greatly facilitates installatie 
and maintenance of the unit undé 
varying conditions. By a single tu") 
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? two wing nuts the reflector is 
) released. Another turn and it’s back 
p again. See circle inset. 

) watt © The wing nuts carry captive hood 
oo © bolts which slide in and out of a 
sUsper ca pair of covers which are a part of 


offered 


umben : two cross bridges welded to the 
enh! / housing. The cross bridges gives ad- 
‘ ‘ ditional strength to the new die- 

a formed steel housing, which conforms 
re ‘a to all government regulations. Made 


by A. L. Smith Iron Co., Chelsea, 
ure for’ Mass., Manufacturers of individual 
Curtis!” ynits and specially designed continu- 
1. Be) ous systems. 

= 

iS suit: 
Gentl 
1 in in- Strength by method-in-design, fea- 
factos’ tures the new Guth Super-Illumina- 
ion. | tor. To compensate for W.P.B. steel 
|5-wall) limitations, Guth engineers have de- 
np ba: veloped a die-formed one-piece full 
ets ati ~ channel, with unique metal ‘‘bends”’ 
remo (patents applied for) that provide 
mplett! greater channel-strength on the hori- 
he fir)) zontal and on the torque. 

ym. thee 

verplas 


Guth Super-Illuminator 








2-100 watt Siniwessens mn, All 
) wiring and auxiliaries are fully en- 
closed. Positive “flexible trigger 

supports allow quick, easy reflector 
removal. Starter switches are acces- 
‘ol Ty sible without removing lamps, and 
; 2 bump-proof end-plates give added 
lampholder protection. Super-Illu- 
minators are listed by Underwriters’ 
laboratories, Inc. 

Reflector is Guth-formed Masonite 
i “Reflector-Board’’ and is finished 
} Bm 300° WHITE” high-baked synthetic 
ee enamel. Eggcrate louvres are avail- 
3 able for lamp shielding, where de- 
sired. Immediate shipment can be 
made. For further details write the 
: Edwin F. Guth Company, 2615 
» Washington Ave., St. Louis, Mo. 




















) Plastic Saves Metal 


To meet wartime needs and release 
of critical materials such as brass and 
Steel, the engineers of McGill Manu- 
facturing Company, Ine., at Val- 
paraiso, Indiana, have added another 
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Ruby Lighting Co. 
Progress Mfg. Co. 
Electro Mig. Co. 
lighting Products 
Corp. 
Americon Fluor- 
escent Co. 
L. J. Segil & Co. 
Solar Lighting Co. 
Von Dyke 
Industries 


NEVER 
BEFORE 


A BALLAST LIKE THIS! 


















A Superior oscilloscope wave-form show 
ing true power Saving wave-form pro 
duced by Superior's patented 
ballast design, increasing foot 
candles and lengthened lamp life 


Competitive oscilloscope wave-form 
produced by competitive ballasts of 
similzr design, demonstrates approxi 
mate 25 77 loss of power and light out 
put. This will result in com 
plete blackening of lamp ends 
and shortening of lamp life 


Not Just An Ordinary Ballast 


It’s CUSTOM and 
PRECISION BUILT 
THROUGHOUT! 


Unbiased operating tests prove that 
Superior Ballast provides approxi- 
mately 25% more lamp life than 
similarly designed ballasts. It was 
found that Superior Ballast also in- 
creased the useful light output of 
the lamps by retarding the blacken- 
ing of the lamp ends. Ballast, engi- 
neered and manufactured in Supe- 
rior’s new plant, is of exclusive pat- 
ented design—a design that over- 
comes the faults commonly found 
in ballast of less advanced design. 
There is a Superior Ballast made 
for every type of fluorescent unit. 


WRITE FOR DESCRIPTIVE LITERATURE 





UPERIOBR. inowtaie, 


DEPT. F bt J 


2614 W. NORTH AVE., CHICAGO, ILLINOIS 
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1010 
Recently the 
switch was redesigned with a plastic 


development to the No. Plastic 


Shell Levolier Switch. 


casing in place of the former brass 
shell, which change released enough 


PG-1 Clear Baking Varnish. 
Synthite PG-1 clear baking varnish 
is composed of syuthetic resins and 
vegetable drying oils skillfully blend- 
ed to produce a finish which offers 
extra protection to electrical units 
One advantage in using this insulat- 
ing yarnish is that it may be baked 
to any degree of hardness. Today, 
this is essential as many new control 
armatures rotate at very high speeds 
and require a yarnish which will hold 
windings intact under terrific centri- 
fugal force. As Synthite PG-1 cures 
by heat induced chemical polymeri- 
zation, it will not resoften even 
under the heat developed by some 
types of units. As a matter of fact, 


brass to produce approximately four there is a tendency for the varnish 
million .30 calibre shells per year. to become harder when subjected 
An additional saving in critica] Ceustantly to high operating tem- 

metal is now effected through the Peratues. : 
use of a plastic material in the fab- A copy of this helpful folder may 
rication of a frame to which the top be obtained by writing to the John 
and bottom disks are secured. The ©: Dolph Company, Dept. 25, 168 
Emmett Street, Newark, New Jersey 


front me 


ed to take the mounting nut. 


Synthetic 


Valuable information on baking running 24 hours a day, 7 days 
and vacuum impregnation of elec- week, which means that their equip- 
trical units with insulating varnish ment igs wearing out rapidly, Idea! 
is now available. This information Commutator Dresser Co., Sycamore, 
is incorporated in the new colorful ill.. has issued a new Maintenance 
six page folder on Dolph’s Synthite Hendbook which tells how to keep 


mber of this frame is thread- 


oe ae 
Baking Varnish shcneuiiien: 


that 


war 


Ideal Maintenance Book 


plants are 











Spero can make prompt delivery of 





4234-L 
4260-L. E-S(W 
4262-L 
4264-L 
4264-L G-S(W 
4264-L F 
4264-L 


4541-L V-111-S(N.W.T.) 
4341-L IX-S(N.W. 


4341-L, V-111-A-S 
4535-L, J-S( White, 
4535-L, JR-S(Red, 


4535-L_ JG-S( White, W.T. 

4535-L JRG-S(Red,W.T.) 
4536-L J-S( White, 

4536-L JR-S(Red 


18 


G-IS(W.T.) 


Marine Fittings 





9-S BASIC BOXES 


the following 9-S Navy and 
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motors and generators operating con- & plied 

tinuously at peak efficiency without @ 

dismantling. Other IDEAL Equip- 

ment is also illustrated and describ- Elect 
ed, including: industrial electrical 





> Plans 
equipment, variable speed transmis- © 
sions, machine tool accessories, wir- | (( 


ing devices and tools, and recharge- | 
» manpt 


able battery for flashlights. 

Every page, from cover to cover, [% The 
(38 pages in all) is crammed full of FRPE ce 
valuable information to anyone inter- iF his vul 
ested in speeding up war production. | hear f 








Cepy available upon request. # J the da 
survey 
Aa x 
“Multifit’ Connectors Bi ang) 
Straight connectors and reducers, pessent 
tees, and terminal lugs are included ss )pair s 
in the new line of Multifit Connectors 5 tained 
just completed and put into produc- Bof civ. 
tion by Penn-Union Electric Corpora- © Onl; 
tion. > availal 
Every fitting in the new Multifit © Institu 
line can be used for a wide range of ie mania 
conductor sizes. For example, one & 
tee takes any cable from 1/0 to 300 © incline 
mem on either run or tap—and full Bical in 
torque will be exerted on conductors —)4 S€rv! 
so tha 


of every size. 


Z 





5333— Basic Steel Enclosure (WT) 
>) 5334—4” Basic Steel Enclosure (WT) 
5335—5” Basic Steel Enclosure (WT) 
Multifit connectors grip the con- (trainin 
is 4348-L H-S(N.W.T.) 1718-L CC-S(W.T.) 1816-. FFF-IS(W.'.) Bae 2) ea 
) 4477-L V-111(W.T.) 1718-L DD-S(N.W.T.) | 4816-L FFFS(W.T.) ductors by means of U-bolts with il- turn ou 
wT.) 1496-L C-S(W.T.) 4719-L FF-S(W.T.) 1873-L, GG-S(W.T.) egral saddles, providing generous the act 
) 1563-L, M-S(N.W.T.) 1719-L GG-S(N.W.T.) | 4914-L MI-S(W.T.) : Ee \ 
) 563-L N-S(NW.T.) 4720-L_ TT-S(W.T.) 1923-L IX-S(W.T.) holding area and distributing the Mine me 
° 4563-L M-IS(N.W.T. 4721-L. MM-S(W.T.) 5174-L V-SCW.T.) pressure on the conductor. #F * 
4563-L N-IS(N.W.T. 4777-L. V-IS(W.T.) ae a . . —§ 3S poln 
Every Multifit connector is ex §& that it 
9-§ asiainees tremely substantial, with an excep- & : . 
sia atin ae ila tionally wide margin of mechanical Ae t 
537-L. L-S( ite, W.T.) 5173-L (White, ) ey : 3 ce ee »erator 
T.) |  4537-L, LR-S (Red, W.T.) 3173-L, JRS-S(Red,W.T.) Strength and conductivity. 
(N.W.T.) |  4537-L LGS-S(White,W.T.) 5173-L JGS-S( White, W.T. ) or radi 
W.T.) | 4587-L LRGS-S(Red,W.T.) | 5173-L. JRGS-S(Red,W.T.) years 
W.T.) 5121-L 111-ES(White, W.T.) 5186-L LS-S( White, W.T.) 75 F r dl Usabl Pegapee 
) | 5122-1, IV-ES(White,W.T.) 5186-L LRS-S(Red,W.T.) 2 Footcandies Usable ances, | 
5163-L LL-S(White,N.W.T.) 5186-L LGS-S(White, W.T.) Licht in Sewi 
W.T.) 5163-L LLR-S(Red,N.W.T.) 5186-L. LRGS-S(Red,W.T.) ight in Sewing Room Such 
d,W.T.) 5163-L_ LLGS-S(Red,N.W.T.) 3262-L (W.T.) availab 
| §163-I, LLRGS-S(Red,N.W.T.) | ‘assté om - : 
(Continued fr page 58) Institut 
NN. ¥ Office: 33 West 42nd S.. | A lighting source. The average arti- —™nimu 
ficial illumination is measured at ##Pair ste 
THE SPERO ELECTRIC CORPORATION 25 footcandles and is delivering 4 all trai 
. . . + Hf 
good quality of evenly distributed gna 
: thich fa charactariatic a ane ind 
Oe met egs me Eee CLEVELAND,OHIO light which 18 characteristic at 
this type equipment. Large areas Bf 2&Xt ye 
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of low brightness contribute great- 
ly to the comfort of the operators. 
Local lighting at the working 
Mpoint is provided by small indus- 
‘trial units mounted on the ma- 
* -hines, which employ a small maz- 
da “C” light source. Here the in- 
Vtensity is measured at 75 foot- 
candles and is all “usable light” 
Ssince the lamps are well shielded 
by properly designed reflectors. 
) The proper relationship which in- 
ures balance between general 
Sand local sources is correctly ap- 





s con- MB ylied in this installation. 
thout 

‘quip- iy ans . 

scrip. |) Electric Institute 


trical | Plans Service Program 
smis- © . : 
(Continued from page 35) 


Wir- 

arse’ | manpower formerly available. 
oe | The survey shows that fully 50 
11] of peer cent of the present manpower 
nter- |2is vulnerable to draft within the 


‘tion, | near future. The Institute through 
‘the data it has gathered from its 
" survey, will show the War Man- 
power Commission and the Dis- 
W trict Selective Service that it is 
cers, (essential that all the available re- 
uded |>pair service manpower be main- 
ctors tained for the health and safety 
\duc- Hof civilian economy. 
ora- |) Only inexperienced men are now 
_ | available for replacements. The 
Itifit Institute has made it a point to se- 


re of | . 
°° @cure enough men mechanically 
one me. : 

300 Pinclined or amenable to mechan- 


full Bical instruction to be enrolled in 
tors §4 Service or repair training class 
Mso that they may qualify for re- 
» placements. 

' Facts developed through the 
survey show that the average re- 
pairman must undergo four years 
of training and experience in or- 
der to become an A-1 repair or 
‘serviceman. 

» While the four-year period of 
raining is deemed necessary to 
urn out a full-fledged repair man, 
» the actual time required to train 
|the men varies considerably. It 
Sis pointed out it has been found 








rous 
the 


ua ethat it takes from three to five 
jeal Me Years to develop a trained refrig- 


) erator repair man, motor rewinder 
|or radio mechanic; two to three 
years for washer, small appli- 
ances, ete. 

Such training time is not now 
available, it is pointed out by the 
Institute and in order to reach a 

rti- Minimum of efficiency for safe re- 
at [Pair standards, the Institute feels 
ga Mall trained personnel capable of 
ted MP training others will be needed in 
of the industry until the first of the 
eas Me lext year, and as the replacement 
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FOR ALL 





FLAMENOL* 
BUILDING WIRE 


TYPE SN 


Use this small-diameter thermo-plastic building wire for 
all war-purpose wiring jobs. It is available in sizes 14 and 
larger. Flamenol Building Wire is ideal for maintenance 
wiring ... for re-wiring ... for new wiring. Its small diam- 
eter, comparative light weight and smooth finish make it 
easy to hand e. Its insulation is superaging, high in dielectric 
and mechanical strength, flame retarding and resistant to 
oils, moisture, acids, etc. 

You can obtain this dependable wire now because the 
available supply of resins has improved. They are permitted 
for electrical conductor insulation wherever copper is allo- 


cated. 
For further information on Flamenol Building Wire, see 


the nearest G-E Merchandise Distributor or write to Section 
W931-16, Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 


*Reg. U.S. Pat. Off. 


GENERAL {% ELECTRIC 











“SHERARDUCT ” 
IS THE 
SHERARDIZED 
CONDUIT 


INSIDE 
AND 
OUT 


Euen at the dase 


National Electric 


PROUOCOCTS COURPVURATION 
Pittsburgh, a. 





curve climbs, it will allow for the 
gradual withdrawal of the less ex- 
perienced group subject to the 
draft. 

For training purposes a course 
of instruction in refrigeration 
servicing will soon- be launched 
under direction of Joseph Doyle, 
manager of service activities of 
the Electric Institute. It will con- 
sist of theory and demonstration. 
The service managers of eight of 
the refrigeration servicing agen- 
cies will comprise the corps of in- 
structors. The course will be con- 
ducted for twelve weeks. Each of 
the instructors will confine his in- 
structions to one particular phase, 
as for example controls, com- 
pressors, etc. 





Survey of Postwar 
Lighting Trends 


(Continued from page 34) 


lighting is a part, is designed to 
affect employee comfort and, 
therefore, employee and plant ef- 
ficiency. 

Schools—Similar controlled en- 
vironment plans have been’ sug- 
gested by one educator. He advo- 
cates underground schools having 
controlled lighting, air condition- 
ing, etc., with an _ out-of-doors 
playground on top at ground level 
to solve problems of space for 
schools in city and partially-con- 
gested areas. 

We have arrived at a fairly high 
standard of school lighting with 
indirect and semi-indirect artific- 
ial lighting, comfortable wall col- 
ors, scientific control of natural 
light, and photo tube control of 
artificial light. There is, however, 
much yet to be done if we are to 
completely condition classrooms 
tg students and to the changing 
visual tasks of the modern school. 
An enlightening article on the 
subject by Charles D. Gibson, of 
the California State Department 
of Education, was reprinted in 
the June, 1943, issue of Jllumina- 
ting Engineering. Fluorescent 
lighting will probably play an in- 
creasing part in the school light- 
ing of tomorrow. 

Offices—There is a definite 
trend toward office comfort with 
air conditioning and noise reduc- 
tion. The use of standardized 
acoustical materials on the ceil- 
ing will undoubtedly lead to an 
expanding use of corresponding 
standard units of built-in and 
troffer-type of lighting. We must 
not overlook two other items that 





assist in office seeing comfort~§ 


suitable wall colors and finishes, } wr 

and light-colored desk tops to ref aa 

duce contrast. 3 wine 
Drafting Rooms—In quite a fey). 

: : Pe will 1 

recently-lighted drafting room; © appr: 


the troffer fluorescent lighting De self 
rows are placed at 45° to the axis accor 
of the room to average out the @ well- 
shadows from tee-squares and tri- @ We 
angles. Shielding from direct ani ¥} tures 
reflected glare is important in this spicu 
area of exacting and sustained} with 
seeing. Drafting boards placed § o¢ eo) 
more vertically instead of hori ooijin 
zontally are said to be more com- § ment; 
fortable. oy “light 
Stores— Store owners are being 7 tion | 
denied new lighting and may have a just | 
to sacrifice more yet. Store light © phe a 
ing will undoubtedly be one of § to stg 
our first large important jobs af-—) Hoy 
ter the war. Let us hope that the § cent | 
store owner’s desire to have new!= for jy 
lighting does not lead him to in-)) we w 
stall inappropriate equipment. | going 
The lack of clerks has led many |~ war, ] 
stores to institute self-service cen-) must 
ters, tables and shelves. Even be conce 
fore the war, many west coast’) The 
markets were entirely selfservice, — we ec 
and there was a trend in several © radiat 
an im 
tomor 
a wid 
purpo 
ture t 
ed mu 
outs t 
attitu 
is no 
> velopr 
» for wz 
) fluenc 
® lightiz 
) has a 


wi do @ Morale. B sortab 


Hurising yob Noth ® enviro 
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nfort— 
nishes, 
to ref shelves and cases accessible to the 

customer. This self-service trend 
> a few Fy ill require that there be a better 
rooms | appraisal lighting at the point of 


other kinds of stores toward elim- 
inating the counter and making all 


shting  oi¢ service; the customer must 


1€ axis secomplish with his eyes what the 
it the | well-trained clerk says in words. 
nd tri: We believe that lighting fix- 


ct and) tures in stores must be less con- 
in this |) snicuous and better coordinated 
tained with the interior treatment. Tints 
placed § of colored light as decorative wall, 
hori oeiling and ‘background treat- 
COM | ments may come. The 3-A plan, 

) “ighting for atmosphere, attrac- 
: mn tion and appraisal,” inaugurated 






y have © just before Pearl Harbor, should 
light © be a safe philosophy with which 
e of F to start when peace comes. 

bs af-§> Homes—If the color of fluores- 


at the F) cent lighting can be better suited 
€ new!) for interior decorators’ purposes, 
to in-/ > we will probably see more of it 
nt. |) going into new homes after the 
many — war. Its use in this field, however, 
€ cen- y must be guided carefully by all 
n be- |) concerned. 
coast!) There are many other things 
rvice, — we could talk about: germicidal 
everal ~ radiation will undoubtedly play 
' an important part in our world of 
tomorrow; “black light” will find 
a wider use for many decorative 
_ purposes and in our motion pic- 
| ture theatres; and we have learn- 
® | ed much during our coastal dim- 
|) outs that will affect the public’s 
|) attitude on street lighting. There 
» is no doubt that many of the de- 
» velopments on lamps and devices 
| for war purposes will have an in- 
fluence on peacetime lamps and 
lighting. All in all, the consumer 
has a right to expect more com- 
fortable seeing, a more pleasing 
. » environment, and a greater utili- 
rite ty from his lighting dollar. These 
) will be brought about as much by 
our engineering practices as by 
new and different light sources or 
equipments. The trends are strong- 
ly indicated. What we make of 
them rests in the hands of the en- 
gineers and architects in general, 








. and the lighting industry in par- 
ticular, 

ep 

- Paint and Soap Help 

00 § Lighting Efficiency 


(Continued from page 25) 
ed—0 per cent decrease in light 
output. 

This reflector had not been 


serviced for approximately six ° 


q 

iv 

> 

— r 

<5 months; if the period had been 
rg longer, the amount of light being 





Exhaust FANS 
= and BLOWERS 









ARE NEEDED in hundreds 
of MANUFACTURING plants 
in YOUR territory! 


NDER CMP REGULATION 5 


which permits minor capital expenditures on 
additional equipment and plant improvement, 
hundreds of manufacturing and processing firms 
in your territory can now assign their own priority 


rating to orders for Coolair Fans . . 


. to properly 


ventilate and lower temperatures in workrooms and 
processing spaces in their plants. 


Contact the right men in these plants and sell 
them on Coolair Breeze-Conditioning as the simple 
and economical way to maintain high employee ef- 
ficiency during the hot summer months and at the 
same time help reduce absenteeism by improving 


working conditions. 


If you find that their needs exceed the limit of 
expenditure authorized by this regulation, help them 
prepare and file application on Form PD-1A with 
your nearest WPB Field Office for quick action. 





TWIN UNIT FAN: Widely used 
where limited headroom or vertical 
wall space does not permit use of 
adequate sized single unit Coolair Fan. 


PROMPT SHIPMENT... 


can be made on many types and 
sizes of Coolair Fans on orders bear- 
ing a rating of AA-5 or better. 


Call on us if we can be of help 
in working out difficult problems 
in ventilating and lowering sum- 
mer temperatures. 











SWEET’S CATALOG 





3604 Mayflower Street 
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A full description of the Coolair line, with tables showing 
models, dimensions, performance data, etc., can be found in 


ELECTRICAL BUYER’S REFERENCE 


AMERICAN COOLAIR corporation 






A.S.H.V.E. GUIDE 







Jacksonville, Florida 
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haber an 6 Cong tN aR 


‘To get the 


RIGHT lug 
at every point — 





—select your terminals 
from the COMPLETE line” 


Look in the Penn-Union Catalog 
—all of the good types: Solderless 
lugs to grip the conductor by Bolt, 
Screw, Post-and-Nut, or Multi- 
Slit Tapered Sleeve .. . Soldering 
lugs, Cast and Stamped, in wide 
variety ... Here are just a few: 


You will also find the most complete 
line of Cable Taps, Tee Connectors... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Bus Supports, Clamps, 
Spacers . . . Grounding Clamps, Serv- 
ice Connectors. 

Penn-Union fittings are preferred 5 
because every one is mechanically and 
electrically dependable. They are the 
first choice of leading utilities, indus- 
trials, electrical manufacturers, con- 
tractors. Write for the TPenn-Union 
Catalog. 

L. MORRIS LANDERS 
309 Walton Building 
ATLANTA, GA. 
WALTER J. HUEMMER 
Dallas Transfer & Terminal 
Warehouse Bldg. 
DALLAS, TEXAS 


PENN-UNION ELECTRIC CORPORATION 
ERIE, PA. 


PENN- 
UNION 


Conductor Fittings 
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wasted would have been even 
larger. Another laboratory test 
on two high bay reflectors yielded 
the following results: 

(A) Open high bay reflector 
from average factory area: 

(1) As found—42 per cent de- 
crease in light output. 

(2) Dry wiped—35 per cent de- 
crease in light output. 

(3) Washed clean—0O per cent 
decrease in light output. 

(B) Enclosed dust tight high 
bay reflector from foundry: 

(1) As found—7 per cent de- 
crease in light output. 

(2) Dry wiped—5 per cent de- 
crease in light output. 

(3) Washed clean—0O per cent 
decrease in light output. 

The length of time since the last 
cleaning of both A and B above 
was over a year. The tests not only 
illustrate hew much light may be 
wasted through neglect but also 
show two ciker interesting points. 
First, it is evident that dry wip- 
ing is entirely unsatisfactory for 
cleaning. The degree of ineffect- 
iveness of dry wiping depends up- 
on the character and oiliness of 
the dirt and the nature of the re- 
flecting surface, but in no case is 
it adequate. Secondly, the compar- 
ison between A and B proves the 
economy of dust tight covers in 
extremely dirty locations, for B 
was in a much dirtier atmosphere 
than was A. In any case, whether 
the dirt be prevented from reach- 
ing the reflecting surfaces or 
whether these surfaces are kept 
at optimum efficiency by fre- 
quent washing, it is obvious that 
it pays to keep lighting equipment 
clean. 





How to Check Industrial 
Seeing Conditions 
(Continwed from page 21) 


faults of poor lighting: 

Disconnecting Hangars — The 
Thompson Disconnecting Hangar 
made by the Thompson Electric 
Company, 1101 Power Avenue, 
Cleveland, Ohio, is widely used for 
lighting outlets that are difficult to 
reach in any other manner. The 
reflector is attached to a chain or 
cable which permits it to be lowered 
to the floor for cleaning and re- 
lamping. 

Telescoping Platform — The 
Economy Engineering Company, 
2653 W. Van Buren Street, Chicago, 
Illinois and 342 Madison Avenue, 
New York, N. Y., have manufac- 
tured telescoping platforms for 


















































lighting maintenance for a number! 
































of years. These are available in, AL 

number of sizes and will reach near. 

ly any mounting height. However, TH 

for the higher mountings, abov! 

20 ft.) the telescoping platform is” CIE 

equipped with outriggers which! nb 

firmly brace the platform and ref WI 

duce the danger of tipping over. 7 DEI 
Similar units, brought to our at-§ 

tention. are also made by the Lewis-@ T|\ 

Shepard Company, Boston, Mass, 

and the Universal Fittings and MO 

Pa. (Continued on page 86)% MA 
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EVERY ROOM AIR CONDITIONED ..- 
NOISE-PROOFED... FROM $3.00 
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FP 1915 - 1943 

Evectric WATER HEATERS 
ALTHOUGH WAR TIME CONSTRUCTED 
THEY STILL GIVE THEIR USUAL EFFI- 
CIENT. ECONOMICAL PERFORMANCE 
WITH THEIR LONG LIFE LOW WATTS 
DENSITY HEATING UNIT, THEIR POSI- 
TIVE SNAP ACTION THERMOSTAT AND 
MOST EFFICIENT HEAT INSULATION 
MANUFACTURED AND GUARANTEED BY 
Automatic ELectric HEATER Co. 


POTTSTOWN, PENNA. 

















9-S-5452 NAVY STANDARD 
BUILT TO NAVY SPECIFICATIONS 


500 WATT 


Rugged design to with- 
stand concussion and 


vibration. 
* 


Weather-proof, Sure- 
tight hinged door. 
e 


Highly efficient — 
requiring minimum 
of maintenance. 

* 
Ideal for any location 
where controlled light 
sources are needed. 


Write for full particulars. 


FLOODLIGHTS and SEARCHLIGHTS 
for EVERY PURPOSE 


2939 NORTH PAULINA STREET: CHICAGO 


Oniginater+ of the Hinged 
INDOOR and CUTDOOR LIGHTING EQUIPMENT of EVERY DESCRIPTION 
A A RG TETANY a Re REN AREER 


REVERE ELECTRIC MFG.CO. 





One “Quickie” Salvage Job Isn’t Enough .. . 


YOU'VE JUST BEGUN 
TO SCRAP 


“Once over lightly” doesn’t even begin to turn up the full scrap 
Potential of the average industrial plant. Tr d q iti 
have been either neglected or overlooked. 








It’s amazing what the second and third time around will yield 
when everybody is convinced that you mean business. Out they 
come—hidden tons of ancient parts and fittings, useless dies 
and jigs, everything from cotter pins te drill presses! 


Use It—Sell It—or Scrap It! 


Maybe you can’t use some good machinery — yet it hasn’t 
reached the scrap stage. Okay — sell it. Usually somebody 
else is looking for that equipment. You'll get prices far better 
than those for scrap. And you'll do your Uncle Sam # good 
turn into the bargain. 


How to Sell Your Scrap 


If you have no regular scrap dealer, find one in the classified 
Phone book. He'll buy usable materials, too; or you can find 
a Used Equipment Dealer in the same place. 


Don’t expect your scrap heap to be a gold mine the dealer 
works under a price ceiling, the same as you do. But you will 
find there’s a million dollar feeling in the knowledge that 
you’re doing your part all the way. It’s 100% better than 
the guilty sensation you get every time you pass some good 
metal you should have scrapped months ago! 


BUSINESS PRESS INDUSTRIAL 
SCRAP COMMITTEE 
Room 1261, 50 Rockefeller Plaza, N. Y. C. 


1f you have done a successful salvage job at your plant, send 
details and pictures to this magazine. Send for booklet — 
Primer of Industrial Scrap.” 





1145 EAST 22ND STREET INDIANAPOLIS, U 
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tHE #2Eohe-r$er MAKER” 


provides fully the comfort 
and ventilation so essential 
in army barracks, mess halls, 
hospitals, headquarters, 
theaters and other military 
buildings. Its fine design and 
sound construction meet the 
specifications drawn for 
army fans and it is particu- 
larly adaptable to the various types of installations 
found in army buildings. 


HY-DUTY BLOWERS 


Single Inlet—Double Inlet. 400 
CFM to 12,500 CFM. 

Single Inlet Blower illus- 
trated at left is particularly 
adapted for ventilation of 
mess halls in military estab- 











lishments. 





BLOWER DIVISION 


SCHWITZER-CUMMINS COMPANY 


S.A 




















LAS £9 1 es Lf. 
Solderless, Tapeless 
Wire Connectors 








UNRESTRICTED 


Meet All Government Requirements! 


Solder joints are prohibited by government order 
wherever another product meeting electrical re- 
quirements can be used—but IDEAL “Wire- 
Nuts’”’ are not prohibited. ‘‘Wire-Nuts’’ fill the 
bill 100%. They use none of the critical ma- 
terials—tin, lead, or rubber—required for solder 
and tape joints. Make a neater, safer joint; 
Better Electrically — Stronger Mechanically. 
Fully Approved. Listed by Underwriters’ Lab- 
oratories, Inc. Sizes for every job. Write for 
free samples. 


Immediately Available 
PROMPT DELIVERY 


IDEAL—Sold through Jebbers 
. EAL OMMUTATOR ORESSER CO » 


1017 Park Avenue Sycamore, Illinois 
Sales Offices in all Principal Cities 








Effectively used as guy line ground, or trans- 
former and lightning arrester connection to 
A. C. S. R. or copperweld conductors where 
the diameters may be from 8-A copperweld 
to .695” A. C. S. R. armour rods. Wire sizes 
595” to 5/32”. 


ADAPTABLE TO A WIDE RANGE OF USES 













Portable Maintenance Platform 
—The Safeway Steel Scaffolding 
Company, Milaukee, Wisconsin, 
manufacture a number of platforms 
which can be used for lighting 
maintenance. These can be used 
particularly where all of the reflec- 
tors are at the same mounting 
height, or nearly enough the same 
mounting height, that one platform 
takes care of the entire installa- 
tion. 

Stepladders Especially Designed 
for Maintenance — The Ultramar 
Manufacturing Company, 303 W. 
Monroe Street, Chicago, Illinois, 
manufacture a stepladder equipped 
with wheels and bin for carrying 
lamps, fluorescent lamp starter 
switches, cloths, and other necessary 
materials. This type of equipment 
is especially useful for lighting 
maintenance of relatively low 
equipment. There are two models, 
one six foot high and the other 
eight foot high, in standard produc- 
tion, and larger models can be ob- 
tained on special order. This is a 
very convenient and useful device 
for relatively low mounting heights. 

Cleaning Materials — Several 
manufacturers of soap and deter- 
gents have brought their publica- 
tions to our attention, dealing with 
cleaning materials which can be 
adapted for lighting maintenance. 

Soap Buying Guide, The Colgate- 
Palmolive-Peet Company, 105 Hud- 
son St., Jersey City, N. J. 

Simplified Cleaning, A descrip- 
tion of Wyandotte Products put out 
by the J. B. Ford Sales Company, 
Wyandotte, Michigan. 

The Oakite News Service, Put 
out by Oakite Products Inc., 22 
Thames Street, New York, N. Y. 


* This is a bi-monthly publication and 


deals with all phases of cleaning. 
The September-October, 1942 issue, 
carried an article, “Lighting the 
Way to Higher Production,” which 
discusses particularly the need for 
adequate lighting maintenance. 

The above list is by no means 
all-inclusive but merely represents 
those which have been brought 
specially to our attention. 

As a further suggestion, we are 
listing a few of the cleaning me- 
thods for different types of reflect- 
ing surfaces found satisfactory 
from past experiences: 

(1) Alzak Aluminum — General 
Electric Cleaner Type D50-RI, No. 
90XI. 

(2) Porcelain or Baked Enamel 
—soap and water, Oakite green 
soap, alcohol and water; wetting 








compounds like Windex — do x 
spill on machines and stock—¢le 
thoroughly. No experience wif 
such materials on heavy oily dirt, 

Particularly at this time do. 
industrial plants, engaged eithe 
partially or completely in war work 
need more and better light to spegj 
work, avoid waste, and reduce agg. 
dents. It is a well known fact thy 
today’s war factories must produg 
more and more goods, of bette 
quality, and at greater speed than 
ever before. With limited time fo 
new buildings and labor difficult 
get, the alternative is to get mor, 
better, and faster production from 
existing equipment. 

It is a well known fact that many 
workmen seemingly perform a very 
efficient job under poor lighting. 
However, it’s only reasonable to ex. 
plain such cases by stating that they 
du good work in spite of the poor 
lighting, and not because of it. Con- 
sider how much better their per™ 
formance might have been unde 
adequate, comfortable lighting. Bye 
and large, once a management deci- 
sion is made, good lighting is some 
thing that can be ordered, corrett- 
ed or properly maintained today, 
in effect, put in tomorrow. Its ef: 
fect on increased production of al 
workers is immediate. 
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ANTI-CORROSIVE PAINTS 


ARE AVAILABLE 


MAINTENANCE me 
SALVAGE sulatin 
CAMOUFLAGE tion 


Cabo inc 3 


° 
its as 
NORTH ARLINGTON, N.J 


DLPH | 


Anoth 
jose wi 
te the 
od des 





en act 
Electric Motors & imp. 
1000 FAN DUTY — 1/20 HP. Mectrical 


1500 General Purpose — Various Typ™pnventic 
24” and 30” Air Circulator Propels ulating 

with Wire Safety Guards. 
These | 


immediate Delivery §. ..,;, 


(We purchase surplus stocks 
of Motors and Fan Blades for Cash 2 


H. U. MANN CO. i) 
540 Lake Shore Dr. Chic 
a 
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The Ward Leonard, Vitreous Enamel, 
Wire Wound Resistors shown are used 
on maintenance and operation equip- 
ment at the Miami Clipper base of Pan 
American World Airways. 


corre MCBE“®. RELAYS - RESISTORS - RHEOSTATS 
1 today, oye NAVY 


Electric control @m) devices since 1892. 
Its ef: 


n of allWARD LEONARD ELECTRIC CO., 37 South St., Mount Vernon, N. Y. 





THESE FOLDERS 
IVE YOU THE DOPE... 



















These folders are espec- 
designed to help engi- 
ers, electricians, etc., in 
sulating electrical units. A 
tion is devoted to the 
per method of insulating 
its as determined by the 
OLPH Laboratories. 


Another section will aid 
jose who vacuum impreg- 
te their units. The me- 
od described has generally 
en accepted as standard 
t impregnating all types of 
ectrical units with both the 
nventional and synthetic 
ulating varnishes. 


prs 


ds. 
These folders are yours for 
e¢ asking. Write today. 


() 1))) JOHN C. DOLPH COMPANY 
“ _ : ar h Specialist 





rocks 
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t Newark New Jerse 
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When a 
“KNOW-HOW” | 
is important : 


=> let MILLER 
do it! 


The South's largest general 
electrical contractor offers you the 
experience gained from millions of 
dollars worth of successfully com- 
pleted contracts for Army, Navy and 
civilian projects of all kinds in- 
cluding structural work and public 
utilities distribution systems. 


Full equipment and engineering 
staff available to service any contract, 
regardless of size. 


Miller Electric Company 


556 Riverside Ave. Jacksonville, Florida 


a eer fe * | 
SREB HEBER 


WAV 


eye 


Marine Electrical 
Specialties 


ll types of electrical 
specialties, boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army and Navy specifications. 
Full engineering personnel and equip- 
ment for manufacture of special electrical 
items in addition to all standard articles. 


Write for information. 


Jacksonville Metal 


Manufacturing Company 
JACKSONVILLE, FLORIDA 
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The Advertisers’ Index is published as a convenience, and 
part of the advertising contract. Every care will be taken tg) 
0 RDER THE correctly. No allowance will be made for errors or failure to 


Adam Electric Co., Frank a 
RIGHT BRUSH Aluminum Co. of America Bec: 
American Blower Corporation acini 

American Coolair Corp ere. 
American Steel & Wire Co. 

FOR Anaconda Wire & Cable Co.. Ine 

Automatic Electric Heater Co., Ime 

B 

YOUR Biddle Co., James G._-- 

Briegel Method Tool Co.__-- 

Gryamt Electric Co............. 


WELDER Bull Dog Electrie Products Co._- 


Burndy Engineering Co., Ine.~- — 
Business Press Industrial Scrap Committve 


Cc 
F R 0 M Crescent Insulated Wire & Cable Co. 
OUR STOCK 


Curtis Lighting, Inc. 
Dolph Co., John C. 


Edison General Electric Appliance C« 60 and 


tA ° 
Keep wn F 
Federal Electric Products Co., Inc 


* Fleur-O-Lier Manufacturers - 
S. ; Frigidaire Division oon 
Cable 


Genera] Corp. 





General Electric Co. (Fluorescent | 
| General Electric Co. (Flamenol) 
Manufact General Electric Co. (Lamps) 2 
png General Electric Co. (Wiring Materials Back @ 


OHIO CARBON COMPANY 





Graybar Electric Co._- 
Greenlee Tool Company--- 


ag INSULATION AND WIRES Guth Co., Edwin F.----- 
INSULATION & WIRES, Inc. <>, H 
(fa fata f \ Bien _ 
| 2127 Pine Street, St. Louis 3, Missouri al. } | } eee seomenes Wire Works 
. y/ , ee eee 
- . _ ;, > Hotel Mayfair___------- 
289 Simpson St., N.W., Atlanta, Georgia poe Hubbard & Company__ 


Hunter Fan & Ventilating Co., In« _____Front 0 


{deal Commutator Dresser Co. 
Illinois Electric Porcelain Co. 
Insulation & Wires, Inc. 


Jacksonville Metal Mfg. Co. 
Johns - Manville___- 


K 
Krueger & Hudepohl = 
Lloyd Products Co.- oneal 


Mann Co., H. U.--- J d 
I IN, oe ec no he ae nine 
Mitchell Mfg. Co. om — 


National Electric Products Corp 
Okonite Company 
Penn-Union Electric Corp. 


Revere Electric Mfg. Co. 
Dos, ©. Bo... snscbantelee 


FOR PERFECT 
PERFORMANCE GE sar a ER ARERR 4 


Spero Electric Co._- 
Square D Company--_-_----- 
Sticht Co., Inc., Herman A. 


Lloyd products i 
are | 
and approved by Under. 


writers’ Labs, | tr sida 
: + Ine., i Rn 

Canadian Engineerin — Superior Electrical Industries ....-____ ----------------------= 

dards Assoc. S stan- Sylvania Electric Products, Inc. 

Star : 

in . FS 2-FS-4 also cer- Treasury Dept..._.--------- 

ey bd Electrical Testing 

+» pec. 6. Pat. Nos. United States Rubber Co. (Tape Division! 


2200443-2228210. United States Rubber Co. (Wire Division| 
United States Steel Co.___--~-- 


Certified to Fleur-O-Lier Uptegraff Mfg. Co., R. E. 


Standards 
Wakefield Brass Co., F. W. nun cesen 


LLOYD be ee wnsam ence nee 


Ward Leonard Electric Co. : 
PRODUCTS Co. Westinghouse Electric & Mfg. Co. (Appliances) 
Dept. ES-9 Westinghouse Electric & Mfg. Co. (Lamps)_-_- 
Providenc R Westinghouse Elec. & Mfg. Co. (Motor Controls) eo 
e, R. 1. Weston Electrical Instrument Corp. * onion 
Wiegand Co., Edwin L.-_-------- ie a 
Patented Wiremold Company--_------- - ea 








Yongstown Shect & Tube C>. a a 
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